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FOREWORD

The purpose of this research and development, which was supported under a task
orcer from the Pearl Harbor Naval Shipyard (NAVSHIPYDPEARL), was to implement and
evaluate a group wage incentive systemn for civilian production workers at NAVSHIPYD-
PEARL. A previous report described the performance measurement and reporting (PMR)

: system developed to support the incentive system (NPRDC TR 84-55). A subsequent
v report will provide a more detailed description of the incentive system itself,

Appreciation is extended to Captain D. H. Hines and Captain H. C, Hunter for their
support of the project and to the manv individuals throughout NAVSHIPYNDEAR] «ha
helped develop, implement, and maintain the test system. The efforts of Commander
M. E. Morgan, who served as Project Officer during the carly stages of the proiject:
Commander A. S. Dowd, who served as Project Officer after implementation; Mr. Ronald
Yamagata, who served as Incentive Coordinator; and Mr. Robert Kanemaru, who

I coordinated the data processing requirements of the project, are particularly appreciated.

J. E. KOHLER JAMES W, TWEEDDALE
. Commander, U.S. Navy Technical Director
. Commanding Officer
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SUMMARY

Problem and Background

The escalating cost of maintaining and repairing the Navy's submarines and surface
craft is a serious probiem given current efforts to establish 2 600-ship Navy. In addition
to traditional productivity initiatives involving hardware and technology, attention is now
being focused on techniques to increase emplovee motivation and performance.

At the request of NAVSHIPYDPEARL for assistance in reducing costs, the Navy
Personnel Research and Development Center (NAVPERSRANDCEN) analyzed the ship-
vard's work settings and performance measurement capabilities and recommended that a
monetary incentive award system be developed and tested. Such systems have proven to
be cost-effective means of improving motivation and performance in a variety of Navy
activities.

Purgose

The purpase of this effort was to implement and evaluate a group wage incentive
system for production workers and foremen at NAVSHIPYDPEARL. The system was
designed to improve performance efficiency without negatively affecting schedule
adherence, product quality, or participants' job attitudes.

A EEroach

The incentive system relied on information provided by a new periormance measure-
ment and reporting {(PMR) system developed to overcome limitations in the shipyard's
existing management information system (MIS). The PMR calculates work group
performance efficiency and man-hour savings which are the basis for incentive award
calculations. Half of the value of man-hour savings was shared with work group members
in the form of incentive awards, Awards were calculated by the PMR every four weeks
and were directly prcportional to each group's above-standard performance. Foremen
were eligible for awards whenever overall shop performance resulted in man-hour savings.
The svstem was tested in one production shop consisting of 480 workers and 23 foremen
assigned to 17 work groups.

Results

The incentive s/stem produced a significant increase in the shop's performance
efficiency. The shop showed a 7.5 percent improvement over baseline performance during
the last !l periods of the 19-period system test, During the first § periods, the shop
maintained its baseline performance efficiency level in spite of a severe workload
reduction. Performance in two shops used for comparison showed substantial decreases in
performance efficiency during the same time, although their workload reductions were
less severe than that of the test shop.

As expected, implementation of the systemn did not hurt schedule adherence or
product quality. Furthermore, participants' job attitudes remained stable. Although
program oarticipants recognized problems related to system operation, 80% of those
expressing an opinion favored continuing the incentive system.
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Additional positive outcomes from the system test occurred, including improvements
in shop pracrices, such as labor accounting accuracy, and increased action directed toward
resolving productivity problems.

A cost savings analysis revealed a net cost savings in excess of $600,000 due to
improvemen: over baseline performance that occurred during the systen: test. At current
performance ievels, shipyard cost savings will approach $2,000,000 during 1985.

Conclusions

l.  Group wage incentive systems are effective in increasing performance and result
in significant cost savings in Navy industrial settings. They do not negativeiy affect
schedule adherence, product quality, or worker ,ob attitudes.

2. Incentive systems can result in additional benefits to the organization in areas
such as labor accounting accuracy.

3. Incentive systems focus attention on performance and highlight organizational
probleras, insufficient m.:nagement contro's, and impediments to productivity, thereby
encouraging efforts to resolve these issues.

4. 1Implementing and maintaining a credible, cost-effective incentive system re-

quires continued system support and efforts to address factors that limit incentive
earnings.

Recommendations

1. Shipyard managers should continue to support the system. They should conduct
periodic evaluations of the system to ensure that its ohbjectives continue to be met, to
identify problems that may have surfaced, and to change the systein when necessary to
solve probiems or accomrnodate changes in the test shop.

2. Shipvard managers should continue to solve problems that limit the ability of the
test shop to improve its performance and the eligibility of all work groups to earn awards.

3. Shipyard managers should consider expanding the group wage inCentive system to
other production shops.

4. Naval Sea Systems Command managers should consider transferring the group
wage incentive system to other naval shipyards.

5. Maragers in other Navy industrial facilities should consider developing incentive
systems to improve performance and reduce costs.

viii
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INTRODUCTION

Problem

The demand for productivity improvement throughout the private and public sectors
has increased due to sharply rising personnel and material costs, increasing foreign
camnpetition, and a declining rate of growth in the general economy. As a result, there is
greater interest in developing and assessing new methods to irnprove productivity.
Tarrent objectives to establish a 6090-ship Navy while simplifying 'naintenance procedures

and reducing repair costs make productivity improvement equally important in Navy
activities,

While many of the Navy's productivity improvement efforts are hardware-related,
attention is also being focused on new techniques to improve employee motivation and
performance. Monetary incentive award systems, for example, have been effective in
increasing productivity through improved worker motivation and efficiency. There is a
need to examine ‘he extent to which such systems can contribute to increased pro-
ductivity given current resource limitations and economic conditions,

Purpose

The purpose of this effort was to implement and evaluate a group wage incentive
system for industrial workers at a naval shipyard. The incentive system was intended to
improve productivity by financially rewarding work proups whose performance resulted in
measurable cost savings. [t was designed to motivate workers to improve performance

efficiency without negatively affecting schedule adherence, product cuality, or partici-
pants' job attitudes.

Background

Many dif{ferent performance-based incentive systems are currently in use in private
organizations, ranging from individual systems, such as the piece-rate systems common in
manufacturing settings, to organization-wide profit-sharing systems, such as the Scanlon
and Rucker plans. Piters and Waterman (1982) found extensive use of both financial and
nonfinancial incentive systemns in the companes they dentified us caccllent.  In
describing the results of a survey of 1500 American and Canadian companies, Rice (1977)
reported that 44 percent were using some type of wage incentive system. More recently,
Pryor (1984) found among a random sample of 2050 U.S. manufacturing firms that 54
percent were using some form of incentive system. Of these companies, many reported
more than one system in use. Bureau of Labor Statistics studies {cited by Fein, 1982)
show that, an the average, 26 percent of American workers are covered by incentive
plans. The most common systems in use are piece-rate systems in which workers earn a
set sum of money for each unit of production completed or those in which workers receive

awards based on above-standard performance, usually for completing work in less time
than expected.

The pubiic sector has not kept pace with this trend. Although in state and local
government the use of such systems has expanded considerably since 1974, they are still
fairly rare (Greiner, Hatry, Koss, Millar, & Woodward, 1981)., Within the f{federal
government, tew agencies use performance-based incentive systems for non-supervisory
employees. This difference may be attributable, in part, to the service orientation of

many govern-ment agencies which makes performance mere difficult ta measure, 1In
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addition, the non-profit nature of the public sector requires a unique financial
management system that may complicate the design of ef fective incentive systems.

Of greater influence on whether or not these systems are tried and succeed are the
beliefs held by some managers about incentives. Some points of resistance are unigue to
the public sector, while others are common to both public and private settings. The most
common beliefs are discussed below,

1. Incentive svstems are illegal. Managers in the public sector mav question the
legality of wing wage incentive plans for civil service employees and because of historical
patterns may believe that incentive awards can only be granted once a year. Greiner et
al. (1981), in revie wing the use of monetary incentive plans in state and local government
settings, identified the following current legal and regulatory barriers existing in various
locations: statutory prohibitions against the payment of monetary incentives, barriers to
the use of incentive programs based on shared savings, appropriation laws prescribing
government pay rates, restrictive procedures for granting wage increases or bonus
payments, restrictions on pay and reward levels, and requirements for jurisdiction-wide
eligibility for awards. The authors pont out that although implementing monetary

incentive plans may require revisions in a state or local government's laws or regulations,
such changes are feasible and often successful.

Within the federal government, the legality of incentive systems has been well
established. The Government Employees' Awards Act of 1954 authorizes n.cnetary and
honorary awards for ideas, suggestions, inventions, or performance. The National
Productivity and Working Life Act of 1975 requires all federal agencies to develop and
support productivity improvement programs. In addition, the Civii Service Reform Act of
1975 emphasizes the use of incentives to rocognize and reward supcrior performance
throughout the federal government. The most recent revision to Navy policv (Naval
Civilian Personnel Instruction 451 dated 29 April 1982) encourages the use of perfor-

mance-contingent reward systems or PCRSs (referred to as Productivity Incentive Award
Plans in OPNAV guidance).

The Manager's Handbook (1931), the Office of Personnel Management's guide for
federal sunervisors a.d managers, indicates that the law and regulations provide depart-
ments and agencies a great deal of flaxibility in using incentive awards. While minirnal
restrictions exist, the legality of incentive plans based on meeting production standards is
specifically supported. Federal and Navy guidance includes the authority for managers to
make incentive payments to employees as frequently as earned. Further, a varety of
wage incentive plans have been successfully tried in fcderal government settings (cf.
Brenge!, Stringer, & Kell, 1980; Nebeker, Neuberger, & Hulton, 1983; Oliver & van Rijn,

1983; Shumate, Dockstader, & Nebeker, 1978; White, Crawford, & Dockstader, in
preparation),

2. Money is not a motivator. Managers in the public and private sectors may
believe that money has limited effect in motivating emplovees. This view is tied to the
humanistic management philosophy, especially the theories of Maslow (1954) and Herzberg
(1968), developed in response to Taylor's scientific management approach., Maslow
proposed that human needs are organized in a hierarchy and that once lower leve] needs
(e.g., for survival or security) are satisfied, they no longer motivate behavior. This
suggests that money, which allows humans to meet survival and security needs, loses its
motivating potential when these needs are met. Since workers' base salaries typically
meet their survival needs, additional earnings in the form of incentives are not helieved to
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further motivate performance. Herzberg's two-factor theory of satisfaction and motiva-
tion proposed that employee satisfaction and motivation are dependent on factors
intrinsic to the work, such as recognition and responsibility, while dissatisfaction is linked
1o extrinsic factors such as company policies and wages. Hersberg suggested that
improved worker motivation and performance will result from intrinsic aspects of the job
rather than from extrinsic rewards for superior performance.

\lore recent theorists suggest, however, that money in the form of incentive
awards can motivate employees toward increased productivity. In a meta-analysis of the
relative cftectiveness of four methods of motivating employee performance (participa-
tion, goal setting, job enrichment, and incentive pay), Locke, Feren, McCaleb, Shaw, and
Denny (1982) found that money was the most successful. The authors conclude that
“money is the crucial incentive because, as a medium of exchange, it is the most
instrumental; it can be used to purchase numerous other values" (p. 379) and to satisfy
higher order needs.

Katzell and Yankelovich {(1975), in a review of studies designed to enhance job
satistaction and productivity, concluded that "of all the factors that help create highly
motivated/highly satisfied workers, the principal one appears to be that effective
performance be recognized and rewarded--in whatever terms are meaningful to the
individual, be it financial or psychological or both" (p. 26). Clearly, while monetary
rewards are not the only method of increasing productivity, they remain one of the most
effective tools available.

3. Incentives are double payment for work. Managers (and soine employees) may
resist incentive systems on the grounds that workers are already paid to be productive.
Providing incentive awards to employeas for doing their job is seen as double payment for
the same work. However, employecs' wages are compensation for meeting a satisfactory
performance level. Incentive programs provide managers the opportunity to recognize
and financiallv reward superior parformers.

As previously discussed, employees whose superior performance results in benefits to
the federal government above the satisfactory performance level of competent,
experienced personnel in similar jobs ought to be fairly compensated for this performance.
Incentive awards programs provide one means of accomplishing this.

4, Incentives are bribery. Managers, supervisors, and employees may believe
incentive systems are simply complicated means of bribing workers. There are two
definitions of a bribe in Webster's New Collegiate Dictionary {1965). The first is: "Money
or favor bestowed on or promised to a person in a position of trust to pervert his judgment
or carrypt his conduct." The second is: "Something that serves to induce or influence."
The negative connotations of the first, more common definition do not apply to incentive
systems. Although incentive systems are designed to induce or influence behavior, the
influence is of a positive nature, providing compensation for work that exceeds expected
levels of performance.

5. Extrinsic rewards decrease intrinsic motivation and performance. Managers may
believe that extrinsic rewards (e.g., money) reduce employees' intrinsic 'notivation to
work. Deci {1975) concluded that the use of performance-based extrinsic rewards reduces
the intrinsic motivation provided by the job itself, perhaps, he suggests, because the
rewards make employees feel less in control of their own behavior. Other research in this
area has produced mixed results, Guzzo (1979) and Cooper (1984) cite a number of

rmnthAadAalani Aol lienitreinne i~ - h 3 1 i )
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Deci's work typically use student subjects working at artificial tasks that are not
representative of real work settings and provide rewards appropriate to those artificial
tasks. Those conducted in more realistic settings using more tvpical work rewards
frequently do not support the theory (Guzzo, 1979). Guzzo concludes that extrinsic
rewards decrease intrinsic motivation only when "the reward is (a) salient, (b) sufficient in
magnitude to induce attributions of behavioral causality, (¢) not perceived as a success
symbol, and (d) not conducive to the expectation of future rewards for similar
performance" (p. 78). PCRSs, by design, build the expectation among workers that similar
performance in the future will result in comparable rewards. Thus, thev should not result
in decreased intrinsic motivation,

The distinction between intrinsic and extrinsic rewards has also been questioned
(Cooper, 1984; Guzzo, 1979). In real work settings, extrinsic rewards such as incentives
can also be seen as symbols of success, which are intrinsic rewards.

In summary, it would appear that both intrinsic and extrinsic rewards can
enhance employees' productivity. The ideal situation would consist of a job that is

intrinsically-motivating to the employee and that provides the opportunity to earn
extrinsic rewards for superior performance,

6. Incentive standards cannot be changed. Several objections may be raised
regarding incentive levels and work standards. Since work standards establish what a "fair
day's work" is, managers are often unwilling to establish an incentive Jevel other than 102
percent of standard. For example, when performance averages 70 percent of standard,
managers, nonetheless, are reluctant to set the incentive level below 100 percent as they
fear they will be "giving away the store. This is a legitimate concern. On the cther
hand, incentives will not motivate performance if they are seen as unobtainable.
Establishing a lower, obtainable incentive level increases the motivating potential of the
incentive and rewards employees for performance improvement rather than abhsolute
performance levels. Shumate, Dockstader, and Nebeker {1983) recommend setting the
incentive level so that approximately 30 percent of the workforce is performing at or
above the reward level prior to introduction of the reward system. Thus, the top
performers will be motivated to improve their performance to earn more bonus money and

other workers will have reason to believe they can also earn incentives with improved
performance,

Once performance has improved, managers may be tempted to tighten the
standard, but by doing so risk undercutting the benefits of the incentive system. Workers
will feel cheated if they must work harder without receiving anything for their efforts.
An alternative to this ratcheting of standards under such conditions is to use a buy-back
or buy-out procedure (Fein, 1982). This procedure provides for a one-time bonus to
workers based on the amount by which work standards or the incentive level are made

more difficult. The costs of the payments are recovered by one vear's production at the
new performance standard,

7. Implementing an_incentive system is too difficult. Managers may reject the

suggestion of introducing a wage incentive system because they believe it is too difficult.
Further, such svstems may be perceived as a threat to managers' control. Those with
experience in designing and implementing such systems know that it is not an easy
prccess. \Major changes in organizations and management practices are often needed to
successfully implement incentive systems (Goodman, 1982). At a minimum, a high degree
of commitment to the program is necessary before and after implementation, commit-
ment involving more than verbal support. 1t requires a willingness to do what is necessary




- WL T TR O T T LT LT e T TR L e e s e e

ARSI RS AR S i M i S S A A A Pl AT

N\ O

LETTTNT e a- L Y B

for effective implementation and rnaintanance, such as dedicating personnel and funds to
these tasks. ldeally, commitment should exist at all levels of the organization and should
be veluntary. It is difficult to irnplement changes in organizations when either top
management or those expected to implement the change are unsupportive,

A project coordinator shouid be named to oversee implementation, maintenance,
and evaluation of the system. This individual needs to have a position of power and the
credibility to deal with representatives of other departments to accomplish needed
actions. Assigning an individual with a thorough understanding of the organization and
experience in dealing with others will help to maximize the chances for success.

Implementation and maintenance are not trivial tasks and should not merely be
added as adjunct duties to an existing position. Depending on the size of the project being
undertaken, one or moare full-time project coordinators may be needed. Goodman also
stresses the need for formalization of all aspects of new programs. Documentation of the
incentive sysiem is particularly critical when top management or project coordinators
change, providing the basis for a smooth transition.

Turney and Cohen (1982) present a plan for adopting and iinplementing monetary
incentives within the Navy., Five key conditions are identified as critical for successful
implementation: (1) a mature technology (indicating an incentive plan that has been
proven effective), (2) sufficient personnel and guidance above the field activity level to
support and implement the technology, (3) strong local and headquarters support, (4)
adequate personnel and financial resources, and (5) a favorable organizational climate.
Much of this plan applies to non-Navy organizations as well.

The long-term success of such programs requires continual maintenance and
adaptation to changes. Once implemented, incentive systems do not run themselves,
Periodic evaluations are needed to determine the extent to which the program's objectives
are being met, to identify problems that have surfaced, and to change the system when
necessary to solve problems or accommodate changes in the work site.

The implementation and maintenance requirements can be eased somewhat by
automating the performance tracking and award calculation portions of the incentive
system. While such automated systems increase the time required to design and
implement incentive plans, they greatly reduce the administrative burden of the system.
In addition, they can provide valuable information for use in monitoring and evaluating the
system's effectiveness.

Despite these requirements for successful implementation of incentive systems,
economic analyses of the effects of trial systems show that the costs of implementing and
maintaining incentive systems are outweighed by the benefits to the organization (cf.
Bretton, Dockstader, Nebeker, & Shumate, 1978; Nebeker et al., 1983; White et al., in
preparation). Further, concurrent positive outcomes (for instance, in the area of quality
ol work life) often accompany net cost savings.

8. Employees will oppose the system. Managers may anticipate npposition to such

systems from employeas or their representatives. Employees' opposition is often rooted in
misconceptions about incentive plans and fears about the outcomes of such systems.
Employees may think wage incentive programs are piece-rate systems and may assume
they will result in a sweatshop atrnosphere. Workers may have fears that management
will tighten standards when performance improves or discontinue the incentive program
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when a desired performance level has been achieved. They may question the objectivity
of performance measures and award calculations and complain of inequities in the system.
Finally, a frequent fear associated with incentive programs concerns employees' job
security. Workers are reluctant to improve their productivity for a few extra dollars if
they beiieve the long-term result will be unemployment. These fears may be justified
and can lead to employee efforts to sabotage incentive systems, for instance, by
restricting output or by attempting to "cheat" the system.

The resolution of these issues is the responsibility of management and depends
largely on the relationship between employees and management within the organization.
In situations where employees have little trust in management, implementing an incentive
system will be very difficult., Goodman (1982) cites trust between employees and
nanagement .nd, if applicable, between union and management as a prime factor in the
successful implementation and long-term viability of all types of change programs. A
relationship based on open, honast communication between workers and managers will
ease many of the employees' concerns about wage incentive systems. Gooc.aan does riot

recommend beginning productivity improvement programs in environments lacking this
trust.

The effectiveress of such programs in building up a level of trust where it does
not exist has yet to be determined. It is feasible that employee-management relationships
might improve when employees experience a pcsitive program developed by management.
As a general rule, program sponsors should provide participants with sufficient training
about the system to assure an adequate understanding and should address concerns that
employees raise following implementation.

9. Incentive systems overlap with existing programs. Finally, managers may
believe that PCRSs duplicate their organization's existing incentive award program. This
mnay, in part, be true. However, the federal government's incentive systems typically use
poorly defined criteria for award payment and limit awards to once a year. Frequently, in
existing programs, subjective judgments about employees are more important than
quantitative measures of output or effectiveness. Further, use of current programs is
limited, largely due to supervisors' beliefs that preparing and processing award requests is
too difficult and time-consuming. While recent revisions in incentive award policy within
the federal government have been designed to delegate authority and responsibility for
approving awards to the lowest practical level and to minimize the documentation
requirements, supervisors are often still reluctant to initiate awards.

Award systems that are not fully used by supervisors and managers are largely
ineffective. At best, organizations may reward their best performer or a small number of
outstanding employees. The rest of the workforce, which usually includes some very good
performers, fails to benefit from the system.

Automated PCRSs provide managers with a simple, routine tool for rewarding
their superior performers. Such systems do not require complicated documentation or
lengthy approval processes. They also provide the opportunity to recognize and reward a
greater portion of the workforce in a more timely fashion and on a more continuous basis.
Existing award programs can be used in tandern with PCRSs to reward employees for
performance in areas other than those covered by the PCRS (e.g., safety record or
performance on special projects).

Since 1977, NAVPERSRANDCEN has been involved in a research prograrn to test
the effectiveness ot pertormance-based incentive systems. This program has focused on
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developing and implementing PCRSs for a variety of Navy civilian workers (Shumate,
Dockstader, & Nebeker, 1981),

A PCRS attempts to tie financial rewards to objective measures of perftarmance.
Initial tests of these systems resulted in subsianiial performance improvements by linking
rewards to the individual performance efficiency of key entry operators, small purchase
buyers, and aircraft engine mechanics (Nebeker et al., 1983; Shumate et al., 1978; White
et al., in preparation). These efforts have two important features in common: All are
based on individual employee performanc> and all link incentive awards to efficiency
measures. The present effort represen's a departure from the previous work of
NAVPERSRANDCEN because the PCRS is designed to liik incantive awards to group
performance efficiency measures. In addition, it covers a greater number of emplcyees
than any previous system developed by NAVPERSRANDCEN.

APPROACH

The NAVSHIPYDPEARL requested the assistance of NAVPERSRANDCEN in develop-
ing an incentive system for production employee:; at the shipyard. Following an analysis
of the shipyard work environment anrd its performance measurement capabilities, NAV-
PERSRANDCEN recommended that a PCRS be di veloped based on measures of perior-
mance efficiency. Shipyard workers have a substantial degree of control over their
performance efficiency and the basics required for developing accurate measures in this
area were available. Inclusion of all of a shop’'s work ensures that incentive awards are
paid only for actual, overall improvements. Further, since historical efficiency informa-
tion was available, assessing cost savings from improved performance efficiency would be
fairly straightforward.

An analysis of typical production work settings in the shipyard revealed that an
individual PCRS was inappropriate. Shop employees work together on large operations in
the repair and overhaul processes. These employee work groups, called work gangs,
typically consist of 8 to 25 wage grade workers supervised by one foreman. Each work
gang is responsible for a different portion of a shop's work. Existing performance
efficiency measures used by the shipyard focused on these work groups rather than on
individual employees. Thus, it was recommended that a PCRS be developed and tested
based on measures of work gang performance efficiency.

Objectives of the Performance-contingent Reward System

The goals of the shipyard PCRS were to:

1. Achieve measurable productivity increases without detrimental effects on
schedule adherence, product quality, or participants' job attitudes.

2. Recognize and financially reward both foremen and production employees whose
performance contributed to man-hour and cost savings.

*. Pay for itself through cost savings.

4. Be fair and acceptable to both shipyard management and program participants.

5. Be consistent with existing incentive award policies and guidance.
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Research Site

The group incentive awards system was developed for use in the Inside Machine Shop
(Shop 31) at NAVSHIPYDPEARL. The mission of naval shipyards is to perform overhaul,
repair, construction, and conversion work for Navy surface craft and submarines.
NAVSHIPYDPEARL employs approximately 7000 civil service workers, 4500 of whom are
assigned to the production department. Shop 31 is one of 17 shops in the production
department at NAVSHIPYDPEARL and employs approximately 480 wage grade employees,
23 first level supervisors, and 7 general foremen on three shifts. FEach supervisor is
responsible for a work gang consisting of 12 to 25 employees who specialize in one portion

of the shop's work. Shop 31 performs the shipyard's light and heavy machine work,
hydraulic repairs, and associated equipment testing.

Shop 31 is organized into 17 work centers, each responsible for a particular type of
work. Production shops receive work requirements from the planning department on job
order (JO) key operation (KEYOP) documents that provide detailed descriptions of the
work to be performed, man-hour allowances for the work, and schedule information.
Typically, a JO KEYOP shows several job operations, called line items, required to
complete the work package. Each line item is assigned to a particular work center and
carries an associated man-hour allowance for accomplishing the work. Foremen account
for their employees' time by listing the line items worked on the employees' daily time

cards. If an employee works on overhead jobs or takes leave, this information is also
entered on the time card.

Shop 31 was selected for the initial test of a group wage incentive system for several
reasons:

1. Shop characteristics. Shop 31 is the lead shop on many of the shipyard's work
packages, indicating that it is on the critical path and has the major responsibility for
completing the work. Thus, the shop's performance can have a major impact on overall
shipyard performance. In addition, the potential for accurate performance measurement
was greater in Shop 31 than in other production shops due to its more stadle work

environment, resulting from the recurring nature of the shop's work and the more
controlled nature of inside work.

2. Availability of performance measurement inputs. Many performance measures
consist of a ratio of work output to labor input. Man-hour standards are frequently used
to measure work output in industrial settings. The shipyard planning department provides
a man-hour allowance, or standard, for each line item required to complete a given
KEYOP. Labor input is generally measured in terms of man-hour expenditures. The
shipyard's time accounting procedures track the man-hours expended against each task.
Both the man-hours allowed for a job (from the KEYOP document) and the man-hour
expenditurcs required to complete the work (from employees' time cards) are routinely
collected by the shipyard's management information system (MIS). Thus, the measures of
a work gang's work output and labor input required to compute a performance efficiency
ratio were available for work groups in Shop 31. Further, these measures were part of the
M1S's performance tracking system used by the shipyard.

3, Control over performance. An important attribute of a sensitive performance
measure is that it is controlled by the workers. Work gangs in Shop 31 could influence

their performance efficiency, for example, through changes in work effort or work
strategies.
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4. Potential for improvement. Shop 31, as well as other production shops at the
shipyard, historically over-expended the man-hour allowances issued by the planning
department for their work., Thus, there was substantial room for productivity
improvement in Shop 31.

5. Management support. Finally, key Shop 31 managers supported the idea of trying
a group wage incentive system.

Performance Measurement Issues

As discussed above, the basic inputs required for measuring performance were
available for Shop 31. A more thorough examination of the performance measurement
(PM) application of the shipyard's MIS, however, revealed several factors that limited the
accuracy of the monthly performance measures.

The first factor involved the way in which man-hour allowances are awarded to work
gangs when more than one gang works on a task. The shipyard's MIS awards both the
entire man-hour allowance and all of the labor expenditures to the foreman whose work
gang accounts for the largest portion of the total hours charged to the job. In the case of
equal charges from two work gangs, the total man-hours allowed and expended are
awarded to the foreman whose gang submits the first labor charge against the job. As a
resuit, neither work gang's performance efficiency is accurate.

The second limiting factor involves the time frame for performance measurement.
Each line item is entered into the performance measurement calculations when it reaches
its scheduled completion date, Labor charges are accepted against line items, however,
until the closure date (20 days after the scheduled completion date). Thus, the
performance calculations made when jobs first enter the system overestimate work gang
performance in cases where additional charges are subsequently made. Furthermore,
there are several situations when labor charges are made against a job after closing (e.g.,
when it is reopened for additional work). Thus, the efficiency calculations are sometimes
inflated.

A third limitation results from the variability of the man-hour allowance estimates
provided by the planning department. Some line items have allowances that are easily
met, while others have allcwances that are difficult or impossible to meet. Calculating
and reporting performance measures based on a short performance period results in
measures that reflect imprecision in allowances rather than actual performance changes.

Alsc, the PM system calculates and reports performance weekly and monthly. Thus,
performance measures are based on the relatively few line items that are completed
during each period and sometimes vary dramatically from period to period. Longer
performance periods assure that work gang performance is based on an adequate mix of
"easy" and "hard" jobs that more accurately reflects performance.

Finally, the reports generated by the shipyard's existing MIS did not provide the
capability of auditing input information (man-hour allowances and expenditures) for
accuracy and consistency, nor did the system contain adequate procedures to correct
inputs.

New Performance Measurement System

These limitations pointed to the need for a revised performance measurement and
reporting system at the shipyard. Such a system could also be used to automatically




calculate and track earnings under the proposed group incentive system. To meet this
need, personnel from NAVSHIPYDPEARL worked together with NAVPERSRANDCEN
representatives to design and develop a new performance measurement and reporting
(PMR) system. This system was designed to resolve the existing performance measure-
ment deficiencies and to limit the need for additional reporting requirements. It uses
existing inputs {(man-hour expenditures from employee time card charges and man-hour
allowances from the planning department) to calculate and track more accurate work
gang performance measures (Riedel, Crawford, Morell, & Kanemaru, 1984).

When nore than one work gang works on a task, the PMR systein prorates man-hour
allowances among all work gangs that charged to the task based on their proportion of the
total expended hours. The computation of each work gang's performance efficiency,
therefore, includes both the man-hours spent on the task and its share of the man-hour

allowances for the work. Thus, al! work gangs are held accountable for their work on such
tasks,

In order to pick up as many charges against each task as possible, the PMR system
computes performance measures based on line items that closed in the previous 12 weeks
(referred to as the performance period). Since performance incasures ace calculated
every 4 weeks, perforrnance on each task affects work gang performance for 3 months.
While all labor charges probably would not be accounted for during the first of these
months, by the third month a more complete accounting of charges would be expected.

Using a 12-week period for performance computations has other advantages. It helps
to compensate for the variability in the accuracy of the man-hour allowances provided by
the planning department since a balance of "easy" and "hard" jobs would be expected over
this length of time. This time period also affords some assurance that enough jobs will
close to provide a reasonable estimate of each work gang's true performance and to limit
the erratic nature of measures based on shorter time periods and fewer closed jobs.

Finally, the PMK system rcports performance measures every 4 weeks based on all
jobs completed during the previous 12 weeks, providing more timely feedback to shop
managers. If feedback were to be provided only at the end of each 12-week performance
period, it would be neither fast (occurring up to 12 weeks after job completion) nor
frequent (occurring only 4 times vearly). The PMR system provides feedback within 4
weeks of job completion and 13 times yearly,

The PMR system computes performance measures based on all jobs (KEYOPS) that
close during the performance period. This, in effect, liinits the incentive to cross-charge
(i.e., charge time expended on one job to another job) in order to artificially inflate
performance measures, If only a portion of the shop's job< were included, foremen might

be tempted to cross-charge to other jobs so that they could accrue earnings on those jobs
eligible for awards.

The PMR system generates new reports in tne arcas of time accounting and
performance measurement, The time accounting reports provide feedback to supervisors
on the accuracy of time card charges submitted for their employees and can be used as
the basis for making corrections to these charges, The performance measurement
reports provide performance factors (PFs) based on all line items of KEYOPS that have
closed during the previous 12 weeks, as follows:

oF Total Man-hours Allowed

Total Man-hours Expended




These reports also show man-hour savings (MS) as an additional measure of performance:
MS = Total Man-hours Allowed - Total Man-hours Expended.

Thus, when a work gang completes work in less time than the planning department allowed
for that work, man-hours have been saved. Performance factors and man-hour savings are
computed and reported at the line item, KEYOP, work gang, and shop level on various
PMR reports, In addition, these measures are reported for each of the three b-week
periods that comprise the 12-week performance period.

Because Shop 31 historically spent many more man-hours to complete its work than
were allowed by the planning department, few work gangs would save man-hours and earn
incentives at typical performance levels. (Incentive systems do not motivate empleyees
to improve performance unless they believe it's possible to earn awards. )

Thus, shipyard managers decided to adjust all performance measures upward by 10
percent for the purposes of subsequent award calculations. (Specifically, this adjustment
reduced all man-hour expenditures by 10 percent prior to calculation of performance
measures and incentive awards.)

Incentive System Design

Two separate but similar group wage incentive systems were designed to recognize
and reward Shop 31 employees and foremen whose performance contributed to man-hour
and cost savings. These systems were developed consistent with existing incentive award
policies. This section provides a summary of the systems implemented in Shop 31 at
NAVSHIPYDPEARL. A more complete description is available in Riedel, Crawford,
Cooper, and Nebeker (in preparation).

Employee Incentive System

Shop 31's incentive system is a group-based system in which all employees whose time
is charged to a particular foreman comprise the group or work gang. Since employees'
time is often charged to more than one foreman, the system was designed to accom-
modate employee membership in multiple work gangs. This feature is particularly
important to backshift workers (employees on second and third shifts) whose time is
charged to the various day shift supervisors responsible for their work. Employees are
eligible for incentive awards whenever any gang they are a part of saves man-hours.
Thus, they can earn incentive awards based on their contribution to more than one work
gang.

When a foreman's group performance results in man-hour savings (i.e., when man-hour
allowances exceed adjusted man-hour expenditures for line items of KEYOPS that closed
during the performance period), the shipyard saves money. Incentive awards are based on
these savings and are calculated proportional to the number of man-hours saved. The
more hours saved by a work gang the more incentive earnings it receives.

While the incentive svstem is based on a 12-week performance period, incentives are
calculated and paid every 4 weeks to ensure timeliness of awards. Thus, one-third of the
work gang's 12-week man-hour savings are paid out at the end of each 4-week incentive
period. Incentive awards under this system are in addition to emplovees' regular wages.
Negative monthly man-hour savings are not subtracted from employees' wages and are not
carried forward to subsequent months.

11
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Work gang members earn incentive awards in proportion to their contribution to the
group. Fach e¢moloyee's "workshare" provides the basis for distribution of man-hour
savings among group members. Thus, employees who account for a greater portion of the
hours worked by the work gang during the 4-week incentive period earn a larger portion of
the group's saved hours. Employees who work in more than one gang during an incentive
period have a workshare for each gang and are eligible to earn incentives from each gang

that saves man-hours. The sum of an employee's saved hours from each work gang goes
into his or her monthly award calculations.

The value of an employee's saved hours is based on the individual's accelerated hourly
wage rate, The acceleration rate (30% was used at NAVSHIPYDPEARL) covers shipyard
costs for leave and other employee benefits, Based on the 50 percent sharinf, rate used
during the system test, the shipyard retains half the value of each saved hour. (In reality,
the actual value of a saved hour is probably greater than the accelerated hourly rate since
the customer charge for a direct labor hour is over two times the average hourly wage
rate.) Thus, an employee's incentive rate, the amount he or she receives in incentive
earnings for each saved hour, is equal to half of his or her accelerated hourly wage rate.

Multiplying this incentive rate by the employee's monthly saved hours provides the total
incentive earnings for that incentive period.

Foreman Incentive System

Foremen in Shop 3! are also eligible to earn incentive awards based on a separate but
similar system. Since the primary responsibility of a shop supervisor is to coordinate with
other foremen to complete the shop's work efficiently and on schedule, all of the foremen
in the shop can be viewed as constituting one group. Therefore, the major part of the
foreman incentive award calculation is based on overall shop performance during each 12-
week performance period. Foremen are eligible to earn incentive awards only when the
performance of the entire shop results in positive monthly man-hour savings for the period
(i.e., an adjusted PF greater than 100%). For eacn percentage point above an adjusted
shop PF of 100 percent, every foreman in the shop earns an incentive award of $14. This
amount is based on the number of saved hours each percent increase generates, the
distribution of a portion of these saved hours among all foremen, and an incentive rate
equal to the average accelerated hourly wage for foremen., Thus, if the shop's adjusted PF
is 104 percent, each foreman earns $56 for that period.

Additionally, foreman awards are based on the performance of each foreman's work
gang during the performance period. The basic rate of $14 per percentage point is
modified to reflect the work gang's adjusted performance. A foreman is capable of
earning up to 25 percent above or below the basic rate depending on the performance of
the work gang. For example, if the shop's PF is 104 percent and a particular foreman's PF
is 110 percent, he would earn $68 instead of the basic $56. Since foreman awards are not
automatically calculated and tracked by the PMR system, a table of foreman awards was
prepared (see Appendix A). This table is used to determine each foreman's monthly

incentive award based on the shop PF and his work gang's PF, both of which are provided
by the new PMR svstem.

Finally, an additional one-time incentive was offered to foremen when they first
were eligible for awards to encourage them to work together to bring .i.c shop Pr up to
100 percent. All Shop 31 foremen received a one-time award of $i25 when the adjusted
shop PF first exceeded 100 percent. This amount was based on the hours saved when the
shop moved from its baseline performance of approximately 2C percent to ihe incentive




Al oA PR N

standard of 190 percent. This one-time award was in addition to the award calculations
just described.

Automated Incentive Awards Calculations

To ease the administrative burden of the wage incentive system on shipyard
personnel, the bulk of the awards calculations and accounting was automated. An
additiona! c~nponent of the new PMR system was developed to compute and track
I individual incentive earnings and awards. (This portion of the PMR system is also

described in Riedel, Crawford, Cooper, & Nebeker, in preparation). This component uses
the information on work gang performance and employees' workshares to compute
monthly incentive earnings. In addition, it maintains an incentive award balance for each
employee that reflects earnings and awards to date. Because it is not cost-effective to
process payments for less than $25, this system also monitors such unpaid balances until
the employee has accrued sufficient incentive earnings to be paid. This component of the
PMR system also generates several reports that show important elements used in
incentive award calculations. Some of these reports provide accounting information to
. track current and past incentive award earnings and payments, while others are used for
- awards agproval and processing.

Implementation and Administration of the Incentive System

LCERY

Before beginning the test of the group wage incentive system in Shop 31, several
steps were taken to provide the proper support system for the program. A shipyard
instruction was issued to promulgate policy related to the program, to set the program
timetable, and to identify responsibilities during the test period and the subsequent
evaluation period. It also established the PMR report distribution and the award approval
and payment process to be used. A 9-month test period, beginning July 1983, was
established by this instruction. A Project Officer (a Navy commander) was assigned to
oversee the program and a Shop Incentive Coordinator (a general foreman in Shop 31) was
named to manage the day-to-day operation of the system. An agreement to implement
the incentive system was also negotiated with the local union (the Metal Trades Council).
Finally, a Productivity Improvement Awards Plan documenting the Shop 31 incentive
system was submitted to the Chief of Naval Material (MAT CiM) to gain authority for
implementation.

o
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Prior to implementation, training was conducted to assure that all shop employees,
supervisors, and managers understood the program. At that time, supervisors also
received a review of time card charge procedures and a description of the new PMR
system and its reports. Since participation in the incentive system was voluntary,
employees were asked to sign a participation form at the conclusion of their training
sessions.

Y.V

Foliowing training, the 9-month system test of the Shop 31 wage incentive system
began. The new PMR system reports, including those that provided incentive awards
o information, were produced and distributed at the end of every 4-week incentive period.
® The Shop Incentive Coordinator reviewed these each month and made any required
' corrections. Final PMR reports were then produced and distributed to reflect these
corrections. At that time, the award request report was signed by the Shop Incentive
Coordinator and forwarded for approval. (A sample award request report showing
required approval is provided in Appendix B.) This process was repeated each month until
the test was scheduled to conclude in February 1984, The incentive system was not
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discontinued at this time; based on the preliminary evaluation results, shipyard managers
decided to continue the system,

Nata Collection and Evaluation Measures

Since the objectives of the incentive system were to improve the shop's performance
efficiency without negatively affecting schedule adherence, product quality, or
employees' job attitudes, the primary evaluation measures focused on these areas. In
addition, efforts were made to assess program participants' opinions and perceptions of
the incentive system itself. Each of these evaluation areas is discussed below.

Performance Efficiency

Work gang and shop-level performance efficiency (PF) and man-hour savings (MS)
data from the new PMR system were collected for evaluation purposes. A baseline
consisting of seven 4-week periods and an incentive test comprised of nine 4-week
incentive periods were planned for the evaluation of changes in these measures. Since
many other potentiai change-producing events may have occurred at the same time the
incentive system was introduced in Shop 31, changes in performance efficiency could not
be safely attributed to the incentive system. To attempt to compensate fot this, Shop 38,
the Outside Machine Shop, and Shop 56, the Pipe Shop, served as nonequivalent control or
comparison groups (Campbell & Stanley, 1963). Shop 38 periorms work similar to Shop 31
on board ships and submarines rather than inside the shop area. Shop 56 provides the pipe
fitting services for the shipyard's work.

Since the PMR system developed to support the Shop 3! incentive system did not
provide comparable data for Shop 38 or 56, another source of performance data had to be
identified. The shipyard MIS produces various performance renorts that could be used for
this purpose. The PM-302A report provides weekly data on <ne allowances and expendi-
tures for closed work within each shop in the production department. Aithough these data
reflect the same performance measurement problems previously discussed, aggregating
data at the shop level and calculating a moving 12-week PF helped to limit these
problems. Also, since the primary function of data from these shops was to provide
typical shipyard performance trends, the absolute PF level was not the critical factor.
Performance data (12-veek PFs) from the PM-302A reports were collected for Shops 31,
38, and 56 before and after implementation of the incentive system.

Schedule Adherence

Schedule adherence measures routinely monitored by the shipyard typically measure
the ability of the shipyard as a whole to meet completion dates. Schedule adherence
measures available at the shop level are based on only a small sample of a shop's work.
Further, the shops usually know which high priority items are being monitored and
therefore place their greatest efforts in these areas.

For these reasons, a new measure of schedule adherence was developed. This
measure consisted of a count of the number of days between the originally scheduled
completion date and the actual date of the last charge for a sample of KEYOP line items
completed by the shop each period. The originally scheduled completion date was used
(instead of the most recent, rescheduled completion date) because jobs are frequently
rescheduled simply because managers realize the completion date is not going to be met.
Further, foremen typically charge to a line item until it closes, which is 20 days after its

14




. N R

7 - IS

final scheduled comple ‘on date. As a result, little variability exists from one line item to
another,

Admittedly, use of the originally scheduled completion dates has certain limitations
because the resulting schedule adherence measure does not reflect the many times jobs
are rescheduled for reasons beyond a shop's control (e.g., lack of parts or materials
required to complete a job). As a result, it seems likely that a shop would miss schedule
fairly often, Random sampling of large numbers of KEYOPS across time tends to lessen
these mecasurement problems because similar proportions of such KEYOPS are included in
cach sample. Again, the interest was primarily in trends over time rather than absolute
levels of schedule adherence.

All line items of KEYQPS for which Shop 31 was responsivie that closed during each
performance period were tracked in a PMR data file, A random sample was selected from
these files and analyzed for one 12-week period during each quarter of the incentive

system test. For each sampled item, a schedule adherence index (SAD) was calculated as
follows:

Schedule Adherence = Originally Scheduled - Date of the
Index (SAT Completion Date Last Charge

An average SAl was then computed for all items sampled from the period. The originally
scheduled completion dates were obtained from the shop's copies of the JO KEYOP
documents. The date of the last charge against each item was obtained from PMR data
files listing each incentive period's time card charges for Shop 31. An SAI value greater
than one reflected cases in which the shop missed the scheduled completion date, while an
SAl value of less than one indicated that the shop finished ahead of schedule.

Product Quality

The shipyard's quality assurance office monitors and reports the quality of shop work
through the use of the Quality Indicator Report (QIR). This report summarizes the results
of inspections conducted in the shops during repair and assembly phases. The QIR
presents inspection and rejection data for two types of work: Level 1 (or subsafe) work
and non-level work. Level I work consists of critical items that must meet inspection
specifications (e.g., nuclear work and items manufactured by the shop), while ron-level
work consists of the remainder of the shop's jobs. While all of the shop's Level I work is
inspected (this represents about 25% of the shop's work), not all of the non-level work is
inspected. About 90 percent of the shop's work is covered by QIR data.

The QIR indices for level and non-level work are calculated as follows:

_ _Number of Items Rejected .
QIR Index = Number of Inspections Performed

The quality assurance office collects and reports QIR data monthly for Shop 31. These
data were collected for the seven months prior to system implementation and for each
month of the system test,
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Participants' Job Attitudes

To assess participants' job attitudes, questionnaires and interviews were administered
to Shop 31 employees and foremen. The first questionnaire was given just prior to
implementation of the incentive system; the follow-up administration of questionnaires
and interviews occurred at the conclusion of the ninth incentive period of the test. These
questionnaires assessed participants' job attitudes in three areas: jcb satisfaction, job
stress, and worker cooperation. Each of these measures is described below; actual
questionnaire items administered to workers and foremen during the follow-up are
presented in Appendices C and D, respectively. (Pretest questionnaires and portions of
the follow-up questionnaires are not provided as they included many additional items not
related to the incentive system evaluation.)

Job Satisfaction. A 10-item scale was used to assess employees' and supervisors'
satisfaction with various aspects of their jobs. Responses were based on a scale ranging
from very dissatisfied (1) to very satisfied (5). The job satisfaction measure is shown in

Section 8 of Appendix C (Employee Questionnaire Items) and Section 4 of Appendix D
(Foreman Questionnaire Items).

Job Stress. A three-item scale was used to assess employee job stress. These items
measured the extent to which employees had too much work to do and the extent to which
they worked under time pressures. Responses ranged from strongly disagree (1) to
strongly agree (5), where higher scores indicated greater job stress. The job stress scale

consists of items 4, 16, and 20 of Section 6 of Appendix C. (Item 20 was reverse-scored to
correspond to the other items.)

Worker Cooperation. A three-item scale was used to assess worker cooperation,
These items tapped the extent to which work gang members cooperated in getting the
work done. Responses ranged from strongly disagree (1) to strongly agree (5), where
higher scores represented greater worker cooperation. The worker cooperation scale
consists of items 7, 10, and 13 in Section 6 of Appendix C.

Participants' Opinions of the Incentive System

Questionnaires administered to employees and supervisors in Shop 3! during the ninth
incentive period of the test assessed their perceptions of the incentive system in four
areas: perceived outcomes of the incentive system, problems affecting the system test,
perceptions of the system itself, and desire to continue the system. Each of these areas is
described below; actual questionnaire items are included in Appendices C and D.

Parceived Outcomes of the Incentive System. Emplovees and toremen were asked to
rate the effects of the incentive system on a number of outcorie measures. Employees
rated perceived outcomes in nine areas (e.g., shop efficiency and work quality) using a
scale ranging from very positive effect (1) to very negative effect (5) (shown in Section |
of Appendix C). Foremen rated the outcomes of the system in 12 similar areas using the
same response scale (shown in Section | of Appendix D).

Problems Affecting the Incentive System. Employeces and foremen rated the extent
to which issues, such as insufficient workload and availability of parts, were problems for
the test of the incentive system. Responses were based on a scale of (1) not at all to (5)
to a great extent. These items are shown in Section 3 of Appendices C and D.

Evaluation of the Incentive System. Twelve items tapped employee and foreman
evaluations of various aspects of the incentive system such as adequacy of reward
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amounts and prevalence of cheating. A number of different response scales were used for
the various items in this section. They can be seen in Section 2 of Appendices C and D,

Desire _to _Continue the System. Finally, employees and foremen were asked to
indicate their desire to have the incentive system continue in Shop 31 by selecting 1 of 4
statements: (1) The current incentive system should continue: (2) the incentive system
should continue, but changes should be made: (3} the incentive system should be
discontinued, and (4) I don't know. (This item is shown in Saction 9 of Appendix C and
Section 5 of Appendix D

RESULTS AND DISCUSSION

Scope of the Evaluation

The test of the group wage incentive system began in July 1983 and was scheduled to
end in February 1984 (a test period comprised of nine 4-week incentive periods). During
much of that time the shipyard experienced a decreased workload that limited the
assessment of the incentive system’s effects. A preliminary evaluation of the first nine 4-
week incentive periods showed no negative results and highlighted the problems associated
with the decreased workload. In addition, managers both inside and outside Shop 31
expressed interest in seeing the program tested under more favorable workload conditions.
Many felt that positive, though unmeascrable, outcomes of the incentive system were
occurring, primarily related to the increased emphasis on performance measurement
resulting from system implementation. Based on these findings, shipyard managers
Jdecided to extend the test. As a result, certain evaluation measures are tied to the
originally scheduled test period (e.g., participants' job attitudes), while others f(e.g.,
performance efficiency) were expanded to encompass the full 19 incentive periods that
comprised the test,

Further, at the tume of the preliminary evaluation, the researchers and shipyard
managers monitoring the program agreed that the information provided by the schedule
adherence index (SAD did not justify the labor-intensive efforts required to collect and
analyze the data. Schedule adherence measures within the shipyard typically reflect the
influence of many outside factors and, in this respect, the SAl was no different.
Therefore, only three quartarly assessiments of schedule adherence were made during the
test phase using the SAL. This measure was supplemented by the subjective assessments

of toremen and progressmen (who monitor the shipyard's schedules) of the shop's ability to
meet scheduie,

The evaluation measures are summarized in Table 1. This table also shows, for each

neasure, the baseline and incentive test periods for which data were available and the
source of the data.

Incentive Awards

The saved hours and incentive earnings accrued by Shop 31 employees during the 19
4-week incentive periods comprising the system test are presented in Table 2. During the
system test, 15 of 17 work gangs accrued man-hour savings, and approximately 89 percent
of the 475 participating Shop 3! employees earned incentive awards under the program.
(Onlv three employees chose not to participate in the system test.) Of those employees
earning awards during the system test, the incentive earnings tor the full test averaged
S419 per employee and ranged from less than $1 to $2488,
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Table 1

Summary of Evaluation Measures

Time Periods

Measure Source Raseline Incentive Test
Performance:
Shop 31 PMR system ? Performance 13 Performance
(12-week PF) (PM-L188B report) periods periods
Shops 31, 38, & 56 PM system 7 Performance 19 Performance
(12-week PF) (PM 302A report) peviods periods
Schedule adherence PMR data/ | Performance 3 Performance
index (SAT) shop records period periods
Quality indicator Quality indicator 6 Months 13 Months
report indey report
Participants' job Worker/foreman July 1983 March 1984
attitudes questionnaires
Evaluation of the Worker/foreman July 1983 March 1984

incentive system questionnaires

Note. A performance peiiod covers all work completed in the previous |2 weeks,

As can be seen in Table 2, the trend in incentive award earnings and man-hour savings
accrued within the shop during each 4-week incentive period declined substantially over
the {irst nine periods of the test. Several factors contributed to this change. As a result
of the decreased workload experienced by the shipyard, fewer jobs were available on
which the shop could save man-hours and earn incentive awards. Although workload began
to drop off at about the time the system was implemented, the effects of this decrease on
the incentive system were most severe between the 6th and 10th periods of the test. In
addition to the effects of workload, performance differences among sections were
reduced. Work gangs with low pertormance factors (PFs) early in the system test
improved, while the performance of some of those initiclly showing high PFs and earnings
declined somewhat. The early improvement in performance of work gangs originally
showing low PFs often did not result in positive man-hour savings but rather brought the
group closer to the point where incentives could be earned. This change is related to
differences in the way foremen charged their employees' time to jobs and work gangs
after time card training was conducted.

As the shop's workload and staff were brought into balance (the c<hop loaned out
excess employees and used other methods to accommodate their reduced workload),
incentive earnings increased. By the end of the !lth 4-week period, monthly earnings had
surpassed those of the earliest months of the system test. Further, several work gangs
that had never earned incentives under the system began to at that time. Earnings
continued to increase until the end of the full test period.




Table 2

Summary of Saved Hours and Incentive Earnings
During Test of Shop 31 Incentive System

incentive Period Saved Incentive Employees
Number Dates Hours® Earnings Earning Awards

1 18 Jun to 15 Jul 1,064 $ 8,470 204
2 167ulto12 Aug 1,073 $ 8,ulu 158
3 13 Augto9 Sep 779 $ 6,296 158
4 10 Sep to 7 Oct 317 $ 6,652 156
5 8 Oct to 4 Nov 905 S 7,189 141
6 5 Nov to 2 Dec 677 $ 5,702 171
7 3 Dec to 30 Dec 729 $ 6,084 124
8 1 Janto 27 Jan 376 $ 3,191 141
9 28 Jan to 24 Feb 495 $ 4,123 134
10 25 Feb to 23 Mar 839 § 7,061 178
11 24 Mar to 20 Apr 1,120 $ 9,503 230
12 21 Apr to 18 May 1,208 $ 10,148 204
13 19 May to 15 Jun 1,369 S 11,737 228
14 16 Jun to 13 Jul 1,416 $ 12,057 250
15 14 Julto 10 Aug 1,702 $ 14,615 220
16 11 Aug to 8 Sep 1,956 S 16,900 227
17 9 Sep to 5 Oct 1,939 $ 16,829 215
18 6 Oct to 2 Nov 1,339 $ 11,921 156
19 3 Novto30Nov 1,099 $ 10,103 162
Total 20,902 $176,995 422

aFigures for saved hours are the sum of the positive saved hours from Shop 31 work gangs.

Note that individual work gangs can have positive saved hours although the shop as a
whole does not.

Figures for employees earning awards are the number of individuals who earned an award
during each period. The total for this coiumn is the number who earned an award at
some time during the system test.

Shop foremen began earning incentive awards in the 13th incentive period when the
shop's adjusted performance first exceeded 100 percent. Shop foremen earned a total of
$3460 during the 13th and 14th periods of the test when shop performance was above 120
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percent. These earnings included the one-time-only award of $3250 to foremen during the
important |3th period. Foreman earnings averaged $218.

Performance Efficiency

Figure | shows the shop's performance factor (the 12-week PF provided by the new
PMR system) before and after system implementation. The PFs shown include the 10
percent acjustment made to place earning incentives within the reach of the shop.

Baseline Incentive Phase | Incentive Phase 2
(Seven 4-week periods) (Eight 4-week periods) (Eleven 4-week periods)

Adjusted
Performance [

Factor

a5 3

o} |

!
|

NP - R 4 a4
S £ 2 & B z 5 3 ¥$& L 3 ¥:i € 3 & 3% 2 ¥ g ;o3 oz
AR AR ST I I T IR A R S O
~—‘3:22_20!\44\1::‘:‘::2::2“1\:\2
1983 1984

Performance Period Ending Date

Figure 1. Trends in adjusted 12-week performance factors for Shop 31.

Clearly, no substantial change in performance occurred in the first 8 incentive
periods of the test when workload was low. As the shop's staffing level was adapted to its
workload around the 9th period (ending 24 February 1984), performance began to improve.

Because the shop's relative workload conditions changed significantly at the time of
program implementatior and again after approximately 8 months, the incentive test was
split into two phases to reflect these changes. The first incentive phase consists of the
first eight 4-week incentive periods and the second consists of the remaining eleven
incentive periods. A one-way analysis of variance (ANOVA) revealerd a significant
difference in the shop's performance during these phases (F = 11.36, p < .001), Newman-
Keuls (Winer, 1971) post hoc anaiyses showed that the shop's average PF during the second
incentive phase (M = .983) was significantly higher than during either the baseline phase
(M = .914) or the first incentive phase (M = .890). The baseline and first incentive phases
did rnot differ significantly.
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Table 3 shows the average performance of Shops 31, 38, and 56 before and after
implementation of the incentive system. Again, the incentive test was split into two
phases to examine performance during different workload conditions. The first incentive

- phase consisted of eight t-week incentive periods; the second incentive phase consisted of

v eleven 4-week incentive periods. While these data are from the shipyafd's standard
performance measurement (PM) system rather than the new PMR system, it is important

o to note that the performance trends for Shop 31 provided by these two systems are

- remarkably similar. The PM system reports an efficiency that is usually higher than that
of the PMR system, primarily due to the fact that the new performance measurement
system picks up more of the KEYOP charges (including charges subinitted after the
closing date) before computing performance factors. Table 3 also shows the average man-
day allowances per 4-week period for closed work during the baseline and incentive phases
(also from the PM system reports). These man-day allowance figures provide an estimate
of the changing workload of the shops.

Table 3

Performance and Workload Trends For Three Key Produrtion
Shops During Baseline and Two Incentive Phases

Performance Factor (PF)

Baseline® Incentive Phase lb Incentive Phase 2°
Average Average % Change Average % Change
Shop PFd PF From Baseline PF From Baseline
31 .67 .853 -1.6 .926 +6.8
38 .696 .682 -2.0 716 +2.9
56 .780 74 -.8 .792 +1.6

Workload: Average Man-day Allowances per 4-week Period

Baseline Incentive Phase 1 Incentive Phase 2
Average Average % Change Average % Change
Shop Man-days Man-days From Baseline Man-days From Baseline
31 8281 5559 -32.9 5952 -28.1
X 38 7877 7250 - 8.0 7408 - 6.0
. 56 7913 7816 - 1.2 7935 + .3

3Baseline: 10 January 1983 - 14 July 1983,
Blncentive Phase 1: 15 July 1983 - 27 January 1984.
-_‘.. Clncentive Phase 2: 28 January 1984 - 30 November 1984,

Figures represent the average PF within each tine frame.
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Shop 31, which experienced the largest workload decline during the two incentive
phases, showed only a small performance decrement during the first incentive phase and a
i large performance improvement during the second incentive phase. The incentive system
- may have encouraged the shop to avoid performance declines. By the assigning of excess
, employees to other shops, for example, workload and staff were brought into balance.

g Schedule Adherence

Table 4 shows the results of the SAI analysis for each quarter of the system test.
i Although the results may seem to indicate that, in general, the shop does a poor job of
; meeting its scheduled completion dates, this is probably more reflective of the measure
d itself. It is more important to compare the shop's schedule adherence from one quarter to
v the next. The data for June 1983 refiect line items that were worked on and completed
3 by the shop prior to implementation of the incentive system. Under pre-incentive
: conditions, Shop 31 beat or met schedule on 48 percent of the line items sampled and
missed schedule on the remaining 52 percent. The remaining three quarters reflect the
shop's performance under the incentive program. A one-way ANOVA failed to detect any
significant differences in the shop's ability to meet scheduled completion dates during
b these four periods (F = 1.57, n.s.). Given the large variability in this measure, the slight
' improvement reflected in the data is insignificant,

P Table 4

Shop 31 Schedule Adherence Index (SAD?

SELONPAt  SREMMITE
I

Performance
Period SAl {in days) Sample Size  Meet or Beat Missed
Ending Date Mean SD (KEYOPS) Schedule (%)  Schedule (%)
&- Baseline:
! 17 Jun 1983 21.2 55.8 263 48 52
L“ Incentive Test:
¢ 7 Oct 1983 17.5 67.4 224 56 by
- 27 Jan 1984 12.6 59.0 182 56 44
':. 18 May 1984 25.2 60.2 216 58 42

35Al = Date of last charge - originally scheduled completion date. Positive values indicate

the average number of days by which the originally scheduled completion dates were
missed.

These results were supported by interviews conducted with progressmen (who monitor
the shipyard's schedules), foremen, and general foremen in December and March of the
incentive system test. Subjective assessments of the shop's performance in the area of
schedule adherence supported the conclusion that no positive or negative changes had
resulted from implementation of the incentive system,
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Product Quality

| Data for Shop 31's monthly Quality Indicator Report (QIR) index were gathered
; before and after implementation of the incentive system and are summarized in Table 5.
| It should be noted that these data are collected by the shipyard on a calender-month basis

K rather than on the 4-week basis used for performance and incentive calculations. Thus,
. the QIR baseline covered the calender months of January to June 1983, a period fairly
o comparable to the incentive baseline that covered 4-week incentive periods extending
l from 10 January to 14 Juiy 1983, The two incentive phases are rough!v comparable to

those previously used.

Chi-square analyses were conducted to determine whether differences between

baseline and incentive test periods were significant. They revealed no significant

: dxfference in the proportion of Level I work passing and failing mspectlcn during the three
I phases (x? = 4.37, n.s.), but a significant difference for non-level work (X =9.19, p < .05\
For Level l and non-level work combined, no difference was found (x? = .81, n.s.). The

significant difference for non-level work can be understood if the shops QIR index prior
to the baseline phase is examined. The rejection rate for non-level work during the
baseline phase was substantially lower than that of the previous year (1.3% vs. 3.3%,
respectively). Thus, the slightly increased rejection rate following implementation of the

- incentive system appears to reflect the shop norm more so than the baseline rate does. It
R can be concluded, then, that no decrement in quality occurred as a result of the incentive
o test.

. Interviews with shop inspectors, foremen, and general fcremen during the test
. supported the conclusion that no substantial increase or decrease in the quality of shop
- 31's work occurred after implementation of the incentive system.

d

Participants' Job Attitudes

A total of 272 Shop 31 employees completed questionnaires before implementation of
the incentive system and again at the end of the 9th incentive period of the system test.
Of these, 35 percent had either changed work gangs or remained in the shop not more than
I four months after introduction of the incentive system. To ensure that respondents had
< enough experience with the incentive system to make adequate judgments about it, all
- analyses of the questionnaires were limited to those completed by employees who had
been in the shop for at least four of the first nine incentive periods. To determine if this
smaller sample (N = 177) was representative of the shop as a whole, these workers were
compared to those who completed questionnaires but who were excluded from the
analyses, The comparison showed that the sample used for analysis did not differ from
the remaining workers on the basis of age, education, sex, skill level, or shipyard tenure.
In general, the sample can be characterized as middle-aged males with a high school
education. Most were journeymen and had worked at the shipyard for 5 to 10 years,

Job attitude data for the experimental sample before and after implementation of
the test incentive system are presented in Table 6. For each measure, three means are
provided: a baseline measure obtained before the system began (July 1983), a retrospec-
tive baseline measure obtained during the test period (March 1984) that measured workers'
recollectich of job attitudes before implementation, and an incentive measure obtained

: during the test (March 1984), Howard, Millham, Slaten, and O'Donnel!l (1981) suggest that

. . these reirospective measures provide a more sensitive assessmenti of a person's perspec-

. tive of personal change than do the typical pre-post comparisons and are often more
highly correlated with objective outcome measures.
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Table 6

Mean Job Attitude Scores for Shop 31 Employees
During Baseline and Incentive Test

KR S AP Y v

Retrospective Incentive
Measure Baseline Baseline® Test N
Job satisfaction? 3,68 3.65 3.66 164
Job stress® 2,73 2.87 2.86 167
Worker cooperaticmC 3.97 4,08 4.11 167

implementation of the system.

bRespor\se scale ranged from | (very dissatisfied) to 5 (very satisfied).
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indicated greater job stress and greater worker cooperation.

i

aRetrospective baseline measures were obtained during the incentive test period by asking
employees to complete the same questions with respect to how they felt before

CResponse scale ranged from 1 (strongly disagree) to 5 (strongly agree). Higher scores

One-way repeated measures ANOVAs were conducted on each >f these measures.
Significant differences were found for both job stress (F = 7.06, p < .0!) and worker

cooperation (F = 4.94, p < .05), but not for job satisfaction (F = .49, n.s.). Newman-Keuls

between incentive and retrospective baseline worker cooperation scores.

post hoc analyses were conducted on the job stress and worker cooperation measures,
i They revealed that baseline worker cooperation scores were significantly lower than
. retrospective baseline or incentive test scores. No significant difference was found

A similar pattern was found for the job stress measure. Retrospective baseline job
stress and incentive test job stress scores were significantly higher than baseline job
stress scores. Scores for incentive test job stress and retrospective job stress did not

differ.

Several conclusions can be drawn from these results. Clearly, the incentive system
failed to produce an effect, either positive or negative, on workers' job satisfaction.

i While an improvement in all job attitudes might have been expected to result from
introduction of an incentive system, various shop changes occurring at the same time
probably prevented this. The shop's decreased workload prior to administration of the
second questionnaire and the resultant turbulence in worker job assignments may have
counterbalanced any improvements in job attitudes related to the incentive system.
Second, these results suggest that a response shiit may have occurred between the
administration of the two questionnaires with regard to job stress and worker cooperation.

It zppears that after several months of experience with the incentive system, employees

believed they experienced more job stress prior to the test than they reported at that

tirne. Likewise, they believed there was more worker cooperation prior to the test than
they reported at that time. Comgparison of baseline and incentive measures indicates that
there may have been an increase in both worker cooperation and job stress following
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implementation of the incentive system. Whether these differences should be attributed
to the incentive system or to the other changes that occurred at the same time cannot be
determined. It is likely that both contributed to the differences. The research of
Howard et al. (1981) suggests that comparison of retrospective haseline and incentive
measures is the more accurate indication of actual change. Given this perspective, the
conclusions are clear, No changes in participants' job attitudes were detected.

Shop 3! foremen completed similar questionnaires. The same 10-item job
satisfaction measure was obtained frem foremen. A summary of the responses of the |5
foremen completing this scale on both questionnaires is provided in Table 7. A one-way

-epeated measures ANOVA revealed that program implementation did not affect their
attitudes (F = .39, n.s.).

Table 7

Mean Job Attitude Scores for Shop 31 Foremen
During Baseline and Incentive Test

Retrospectgve Incentive
Measure Baseline Baseline Test N
Job satisfaction? 3,58 3.57 3.66 s

aRetrospective baseline measures were obtained during the incentive test by asking
foremen to complete the same questions with respect to how they felt before
implementation of the system.

bResponse scale ranged from 1 (very dissatisfied) to 5 (very satisfied).

The apparent lack of impact of this experimental productivity improvement
technique on participants' job attitudes is supported in the literature, White et al. (in
preparation) as well as Crawford, White, and Magnusson (1983) found neither positive nor
negative change in workers' job satisfaction after the introduction of such techniques.
This effort represents a furthcr replication of these findings.

Participants' Opinions of the Incentive System

At the second questionnaire administration, nine months after the system was imple-
mented, workers and foremen were asked to rate the test incentive system's effects on
various outcome measures. (See Appendices C and D for actual questionnaire items.)
These responses are summarized in Tables & and 9.

The majority of responses indicate that participants believed the incentive system
had either no effect or a slightly positive effect on the various outcome measures,
Foremen responses showed a similar, though somewhat more positive, pattern. Workers
saw the most positive outcomes in their own work effort, while foremen saw the most
positive outcome in the area of worker cooperation, although they too believed that their
own work performance had improved. Few foremen or workers nerceived negative




Table 8§
Effects of Test Incentive Systemn as Perceived by Workers
(N =173)
Fositive No Negative
Effect On: Effect Effect Effect
(%) (%) (%)
Shop efficiency 35 54 11
Section efficiency 35 62 3
Quality of section's work 30 65
Finishing jobs on time 33 63
How hard section employees work 30 64
Employee cooperation 27 59 14
How hard you work 41 55
How you work 35 63
Relationship with your supervisor 22 72
Table 9
Effects of Test Incentive System as Perceived by Foremen
(N =18)
Positive No Negative
Effect On: Effect Effect Effect
(%) (%) (%)
Shop efficiency 41 59 0
Section efficiency 41 59 0
Quality of section's work 29 71 0]
Finishing jobs on time 35 65 0
How hard section employees work 41 39 0
Employee cooperation 53 41 6
How hard you work 41 59 0
How you work 35 65 0
Relationship with your supervisor 12 82 6
Relationship with your employees 35 59 6
Cooperation among Shop 31 foremen 18 76 6
Relationship between Shop 31 and
other shops 13 76 )
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: outcomes resuiting from the test. The lack of perceived negative effects of the incentive
system test is in line with the results for the objective evaluation criteria (e.g.,

a performance, produ t quality, schedule adherence) already discussed. No significant

! changes in objective criteria were evidenced until some time after the second

: questionnaires were administered.

:

Supervisors and employees aiso rated the extent to which various factors were
problems during the test of the incentive system in Shop 31. These responses are
summarized in Tables 10 and 11,

Table 10

Extent to Which Workers Saw Problem Areas as Negatively
Affecting the Incentive System Test

(N = 163)
Great Some Small Not vo Not
Extent Extent Extent at All Know
Problem Area (%) (%) (%) (%) (%)
Unequal chance to earn incentives
in different work groups 58 14 9 9 10
Insufficient workload 37 22 14 20 7
Lack of parts/materials 22 37 16 22
Lack of information about the
" incentive system 11 16 24 41 7
Lack of foreman support 12 20 20 39 9
R Table 11
Extent to Which Foremen Saw Problem Areas as Negatively

Affecting the Incentive System Test

(N=18)
Great Some Small Not Do Not
Extent Extent Extent at All Know
Problem Area (%) (%) (%) (%) (%)
Unequal chance to earn incentives
in different work groups 47 41 0 12 0
Insufficient workload 35 41 12 12
Lack of parts/materials 12 52 18 18
5 Lack of information about the
incentive system 2 0 50 Lt
Lack of management support 6 6 24 58

Lack of employec interest 0 24 29 47




Clearly, the unequal chance to earn incentives in the various Shop 31 work gangs was
seen by workers and foremen alike as the most significant problem. Lack of workload
was, 1o a lesser extent, also seen as a problem. As would be expected, the unequal cliance
to earn incentives was perceived as most severe in those sections that had not earned
awards up to that point in the system test. It is interesting to note that a majority of
employees believed lack of foreman support was a problem and an equal portion of
foremen believed lack of employee interest was a problem. This pattern of responses may
be an additional reflection of the low workload situation in existence during the first half
of the system test. Involvement in the incentive system test was somewhat lacking while
the shop attempted to cope with the workload crisis.

A 12-item questionnaire section assessed participants' knowledge and perceptions of
the incentive system. Some of the items tapped the extent to which the system produced
negative effects, namely, cheating to earn awards and exertion of too much pressure on
participants to work harder. Workers' responses indicated that neither issue was

perceived as a problem. A large majority of employees (60 to 75%) indicated that these
things never occurred.

Three items comprised a test of workers' understanding of the incentive system,
These were true-or-false questions that focused on how awards are calculated. A
majority of workers who answered true or false knew that the shop received a 10 percent
boost for the purposes of award calculations (72%) and that worker awards were not based
on overall shop performance (85%). Only 33 percent correctly indicated that the system
is not based on meeting scheduled completion dates. This confusion may reflect the
importance of schedule adherence to the shop. Perhaps more interesting was the finding
that many workers reported they did not know the answers to these questions. Only 35
percent of those completing questionnaires ventured a guess to the first two questions,
While only 30 percent admitted they did not know the answer to the third question, the
majority of those who tried to answer the question got it wrong. These results indicate a
need for adaitional incentive system training. Initial training had occurred prior to
implementation, but was followed by a period in which a low workload detracted from the
test system. With an improved workload situation and some experience with the system,
employees will probably be more receptive to additional training sessions.

Finally, as part of the employee questionnaires and foremen interviews, shop
members rated their desire to see the inccative system continued in Shop 31. Table 12
surnmarizes the responses of workers. Of workers expressing an opinion, fully 80 percent
favored continuing the system, this, in spite of the limited improvement and substantial
problems perceived by workers. Of the many who indicated changes were needed, most
focused on the unequal chance to earn incentives in the various work gangs. Only 16
percent of all responding employees felt the program should be entirely discontinued. It is
not surprising to note that employees who earned little or no incentive awards during the

test were more critical of the system and more frequently indicated that system changes
were needed.

Of the 23 foremen interviewed during the 9th incentive period, 70 percent favored
continuing the system and only 13 percent believed it should be discontinued.
Interestingly, the three foremen who favored discontinuing the system were all assigned
to the backshifts (second and third shifts). These individuals have less control over the

work they are assigned, are less able to influence earnings of their employees, and seem
to fcel less a part of the system.

|




Table 12

Workers' Preference for Continuing the Incentive System

(N = 142)
Percent of
Response Workers
The current system should continue. 28
The current system should continue, but with changes. 36
The incentive system should be discontinued. 16
I don't know. 20

In summary, employees and foremen in Shop 31 felt that the incentive system was, in
general, worth continuing. They saw slightly positive outcomes of the system after the
first nine months and identified some problem areas needing attention. They were very
much in favor of continuing the incentive system in Shop 31, especially if attempts are
made to make the system more equitable. These attitudes were expressed at a time when
the shop was facing a low workload and before any objective improvement in performance
was evidenced. Had a follow-up questionnaire been administered later in the system test,
a more positive attitudinal assessment might have resulted.

Costs and Benefits of Operating the Incentive System

In order to assess the net costs or savings accrued by the shipyard during the program
test, a cost savings analysis was conducted. As described below, this analysis identified
the shipyard's fixed and variable costs associated with the program and the savings
resulting from performance improvement. Based on costs and savings for each 4-week
incentive period during the test, net savings were calculated for each period as well as for
the test as a whole. No attempt was made to assess the developmental costs associated
with the test program (e.g., costs of designing and programming the new PMR). Since the
purpose of the cost savings evaluation was to assist the shipyard in deciding whether to
continue the program, only the ongoing operating costs were consid2red. Further, no
attempt was made to assess the positive, yet non-quantifiable benetits of the system
discussed in the following section on shop practices.

Program Costs

Fixed costs were those that remained relatively stable during each period cf the test

and were independent of shop performance changes. In evaluating the Shop 31 program,
fixed costs were identified in four areas:

1. Costs associated with running the new PMR system and producing performance
and incentive reports for each period were estimated by shipyard personnel responsible for
the PMR system to be approximately $663 for each incentive period. (Actual PMR costs

were $1325/period, but included both Shops 31 and 38, Thus, only one-half of these costs
was included in the present analysis.)
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2. The costs accrued by the industrial relations office (IRO) in processing the

incentive awards each period were calculated by IRO. While these costs, in fact, depend

I on the number of awards being made, tigures used for the cost savings analysis were based

on an average number of checks being processed each period. Approximately $200 in

labor and material costs were required to process Shop 31 incentive award checks each
period.

; 3. The cost of the time spent on this project by Shop 31's Incentive Coordinator was
I estimated to be 60 hours per 4-week period at $20.00 per hour (based on the individual's
approximate hourly wage).

P

4, The costs associated with NAVPERSRANDCEN's time in consulting with shipyard
ersonnel and assisting in the maintenance of the program were estimated at the rate of
SSS,OOO per year based on charges to the shipyard.

= Fixed costs in these four areas are summarized in Table 13. A total of $6294 in fixed

) costs was incurred by the shipyara in administering the program during each 4-week

. period of the system test.

5 Table 13

. Summary of Fixed Costs Incurred by the Shipyard

. During Each 4-week Incentive Period of the System Test

- Cost Per

i Fixed Cost Category Period ($)

. PMR processing and printing 663
Awards processing (based on average number of checks) 200
Shop Incentive Coordinator (60 hours 7@ $20.00 per hour) 1,200

I_ NAVPERSRANDCEN consultation and maintenance (@ $55,000 per year) 4,231

:.‘:- Total fixed costs 6,294

- Variable costs are those that may change each period and depend on the shop's

o performance level for the incentive period. They consist of the amount of the incentive
awards earned by employees and foremen. While incentive earnings less than $25 were
not paid out the month they were earned, variable cost calculations were based on
incentive earnings for each period rather than awards actually paid out.

;f'f The shipyard's total costs for each incentive period consisted of the sum of the

® period's variable costs (employee and foreman incentive earnings) and the fixed costs

(86294),
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Program Savings

The savings accrued by the shipyard are based on performance changes and were
esiimated by the man-hour savings resulting from performance above or below the shop's
baseline performance level. During the baseline (consisting of seven 4-week periods),
Shop 31's average adjusted PF was .914. Without any change in the shop's performance,
the PF would be expected to stay the same during each incentive period of the sysiem
test. Whenever performance exceeds this level, actual man-hour savings are accrued by
the shipvard. With an expected PF of .914 and a specific amount of work completed
(estimated by the man-hour allowances for work completed during the period), the man-
hours expected to be expended by the shop in doing that work can be calculated. The

Expected Expended Hours (EEH) to accomplish work during each 4-week incentive period
of the test were calculated as follows:

Expected Expended Hours (EEH) = Act%allu/\llowed Hours (AAH)

where AAH represent one-third of the man-hours allowed for work completed during the
12-week performance period. (One third represents the average t-week allowances during
the 12-week performance period.) Thus, EEH is also an average 4-week figure. The hours
saved for performance above or below baseline were then calculated as follows:

Saved = Expected Expended - Actual Expended.
Hours Hours (EEH) Hours (AEH)

Like AAH and EEH, AEH represent one-third of the expended hours on work completed
) during the 12-week performance period, and inciude the 10 percent adjustment used for
| performance calculations. When performance is above the baseline (PF = .914), saved

hours will be a positive value. When performance is below .914, saved hours will be a

negative value indicating man-hours expended in excess of expected man-hours required
to accorrplish the work.

The doillar value of saved hours accrued for each incentive period was calculated at
i the rate of $37 per hour, which was the shipyard's customer charge during the system test.

Net Cost Savings

The shipyard's net cost savings for each incentive period were calculated by
subtracting total costs (the sum of fixed and variable costs) from the dollar value of the
period's saved hours. A sample calculation of net cost savings for one 4-week incentive
period is shown in Table 14. The net cost savings for each period of the incentive test are
shown in Figure 2. Positive cost savings began in the 12th period of the program. Over
the 19 periods of the test program, the shipyard accrued total net savings of 5608,435. 1f
: the shop's current performance levels are maintained, the shipyard will continue to accrue
: approximately $150,000 in cost savings each period. At that rate, the projected net cost
g savings for the next year (1985) will approach $2,000,000.

Effects on Shog Practices

In addition to the evaluation issues discussed above, a number of other areas were
identified in which additional benefits of the incentive system might occur, These include
shop practices such as time accounting, worker ioh assignment; reporting of rework, and
increased interest in performance within the shop.
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Table 14

Calculation of Net Cost Savings Accrued
During Sample 4-week Incentive Period

SR LN RRE S

Variable Amount

,'_ Actual ailowed hours (AAH) = 1/3 12-week allowed hours
= 1/3(119268.5) 319756.2
:ﬁ Actual «apended hours (AEH) = 1/3 12-week expended hours
- = 1/3(113134.5) 37711.5
t’; Expected expended hours (EEH) = AAH / baseline PF
r = 139756.2/ 914 43476.9
- Saved hours = EEH - AEH
- = 43496.9 - 37711.5 5785 .4
F:j: Dollar value of saved hours = Saved hours x $37.00
- = 5785.4 x $37.00 $214,059 .80
. Fixed costs = From Table 13 $ 6,294.00
5 Variable costs = Employee earnings + foreman earnings
y = $12,057.28 + $1,711.00 $ 13,768.28

Total costs = Fixed costs + variable costs

= $6,294.00 + $13,768.28 $ 20,062.28

Net cost savings

i

Doliar value of saved
hours - total costs
fj: = $214,059.80 - $20,062.28 $214,058.80

Note. These calculations are based on shop performance and incentive earnings for the
incentive period ending 13 July 1984, The shop's adjusted PF for the period was 1.054,
which represents a 15.3 percent improvement over average baseline performance.
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- Figure 2. Net cost savings for each period of the incentive system test.

Time Accounting

Since incentive awards under the test system are based on man-hour savings,
' supervisors are encouraged to submit accurate labor charges for their employees.
- Supervisor training prior to implementation included a review of proper time card charge
- procedures to help foremen achieve this goal. To assess the accuracy of time card
. charges submitted by foremen, several measures were available.

X One problem in this area was the occasional failure of foremen to put supervisor

codes on employee time cards. Although such charges are not rejected by the MIS, they
limit the shipyard's ability to accurately account for foreman performance. Further,
employees are ineligible for incentive awards for any tirne that is charged without a
supervisor code, A slight improvement was found in this area after system
) implementation. The proportion of man-hours charged to production work without a

supervisor code during the baseline period was .59 percent. During the test of the
incentive system (fuly 1983 to November 1984) it was .44 percent,

1

Labor charges that are submitted incorrectly by shop foremen ate often rejected by
: the shipyard MIS and require correction. Rejected labor charges occur, for instance, when
»b an incorrect 10 KEYOP number is used or when the job has aiready been reporied as
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completed. Such charges initially go to the shop's unallocated costs account and, if not
corrected, are later transferred to overhead. Reducing labor charge rejects provides one
means to control unallocated and overhead costs. During the baseline period, 7.9 percent
of the hours charged in Shop 31 were rejected. During the 19 incentive periods comprising
the system test, 10.2 percent were rejected. A chi square analysis revealed that this
increase was significant (x? = 1809.5, p < .05). Because a large number of time card
rejects occur for reasons outside the supervisor's control, an additional measure was
examined. It was discovered that the proportion of time card rejects due to previous job
closure was 41.5 percent during baseline, but dropped to 36.6 percent during the system
test. This significant reduction (x2 = 157.9, p < .05) may indicate that foremen were more
careful in preparing time cards after implementation.

Worker Job Assignment

As previously discussed, the shipyard experienced a significant decline in workload at
about the time the incentive system began in Shop 31. In such situations, shop managers
can react in at least two different ways:

1. They can attempt to keep assigned employees in the shop by charging the same
number of man-hours to fewer jobs, thereby causing a decline in performance efficiency.

2. They can keep their staffing levels in line with the decreased workload and
maintain their performance efficiency level, for example, by loaning out their employees.

Because reducing man-hour expenditures is one way to earn incentive awards under the
test system, managers in Shop 31 were apparently motivated to choose the second means
of addressing workload problems. They took timely steps to loan out employees and to
implement a program of forced leave.

Rewerk Charges

Shortly before implementation of Shop 31's incentive system, the shipyard instituted
a new procedure for reporting rework that relied on time card charge inputs. The new
rework program was intended to accurately account fnr all required rework in a non-
punitive fashion. By properly reporting time spent on rework, foremen can reduce labor
charges to the original KEYOP and help their work gangs save man-hours. Further, for
the purposes of performance and incentive calculations, foremen were awarded allow-
ances equal to their rework expenditures. Thus, the incentive system did not penalize

foremen who reported rework but rather encouraged them to accurately account for
necessary rework.

Interest in Performance Improvement

As a result of the increased emphasis on accurate time accounting and performance
measurement engendered by the incentive system, Shop 31 foremen and managers showed
an increased interest in identifying and solving impediments to the shop's productivity. It
was reported that foremen took a more active role in reviewing work documents received
from the planning department, in identifying and attempting to resolve labor-charging
problems, in determining reasons for the inequitable opportunities to earn awards, and in

investigating discrepancies between data shown on work documents and those shown on
MIS and PMR reports.
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This interest in improvement extended to shipyard managers outside the shop as well.
Prior to expanding the system to another shop in the production department, a shipyard-
wide problem-solving team was established to research, document, and solve various
management control problems that were highlighted by the incentive system. The team
addressed issues such as problems in inputting JO KEYOPS to the MIS, work procedures
that might allow manipulation of performance measurement and incentive calculations,
and factors that affect the equitable opportunity to earn awards in the various work gangs
in the shop. For the most part, these problems were recurrent and systemic shipyard
problems. Implementation of the test incentive system provided the impetus for

managers throughout the shipyard to begin working together to solve these management
control issues.

Program Maintenance Issues

Several program maintenance issues arose during the system test that may have
limited the effectiveness of the incentive systern. The first of these involved distribution
of the PMR reports. These reports were the single source of performance feedback for
most employees and foremen, but were not always distributed. In general, foremen
indicated that they knew the reports were available for their use and did not consider
report distribution to be a problem. (The Shop Incentive Coordinator kept the PMR
reports in a central location for use by foremen and general foremen.) Employees, on the
other hand, sometimes did not receive their Employee Award Reports and, thus, had no
means of knowing how well their work gangs were performirg. In fact, workers'
questionnaire responses indicated that only 16 percent of shop employees received award
reports most months. Additionally, 44 percent said that they received reports only some
of the time. Groups whose performance was close to the level at which incentives could
be earned and who might have been able to reach this goal with only a slight increase in
work effectiveness were sometimes unaware of this fact. Participants in such programs
need to receive systematic feedback about their performance to strengthen the
performance-reward contingency and to encourage efforts toward improvement.

A related program maintenance problem involved delays in the incentive awards
processing cycle. Effective reward systems require timely distribution of payments.
Rewards received soon after improvement have a greater effect on future performance
than delayed rewards. Due to administrative constraints, the timeliness of awards under
this program was somewhat limited to begin with. Further unexpected delay seriously
jeopardizes the ability of awards to motivate improved performance and may undermine
the integrity of the system in the eyes of the participants. A number of the payments
during the implementation period were made two to four weeks later than scheduled.
These delays were due to a variety of administrative problems that occurred and, to an
extent, were attributable to the novelty of the processing procedures., With increased
experience in processing such awards, the delays decreased.

The importance of continued support for such programs cannot be underestimated.
Organizations cannot implement innovative programs and hope they will survive without
maintenance. Managers must monitor the outcomes of these programs on an ongoing basis
to determine whether program objectives are being met. Problems that arise after
implementation must be identified and resolved. Further, incentive programs may need to
be adapted to changing conditions in the work environment to assure their continued
effectiveness. Likewise, factors that limit the ability of some or all participants to earn
incentives need to be addressed. Inequitable incentive systems can undermine the long-
term effectiveness of these programs and hurt employee morale.
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CONCLUSIONS

1. Group wage incentive systems are effectiv- in increasing performance efficiency
and result in significant cost savings in Navy industrial settings. They do not negatively
affect schedule adherence, product quality, or participants' job attitudes.

2. Incentive systems can result in additional benefits to the organization in areas
such as labor accounting accuracy.

3. Incentive systems focus attention on performance and highlight organizational
problems, insufficient management controls, and impediments to productivity, thereby
encouraging efforts to resolve these issues.

4. Implementing and maintaining a credible, ccst-effective incentive system re-
quires continued system support and efforts to address factors that limit incentive
earnings.

RECOMMENDATIONS

1. Shipyard managers should continue to support the system., They should conduct
periodic evaluations of the system to ensure that its objectives continue to be met, to
identify problems that may have surfaced, and to change the system when necessary to
solve problems or accommodate changes in the test shop.

2. Shipyard managers should continue to solve problems tnat limit the ability of the
shop to improve its performance and those that limit the eligibility of all sections for
incentive awards.

3. Shipyard managers should consider expanding the group wage incentive system to
other production shops at NAVSHIPYDPEARL.

4. Naval Sea Systems Command managers should consider transferring the group
incentive system to other naval shipyards.

5. Managers in other Navy industrial facilities should consider developing incentive
systems tc improve performance and reduce costs.

37




REFERENCES

Brengel, R. P., Stringer, E. A,, & Kell, T. (1980). Incentives: The human factor in
productivity. Performance, 1, 1-7. Washington, DC: Office of Personnel Management.

Bretton, G. E., Dockstader, S. L., Nebeker, D. M., & Shumate, E, C. (February 1978). A
performar~e contingent reward system that uses economic incentives: Preliminary

cost-eff  sess analysis (NPRDC Tech. Rep. 78-13). San Diego: Navy Personnel
Res- -~ Development Center,
Campbell, ~ T., & Stanley, 1. C. (1963). Experimental and quasi-experimental designs

for research. Chicago: Rand McNally College Publishing Company.

Cooper, B. L. (1984). Relationships of different levels of incentive pay to job satisfaction

and perceived stress: An organizational simulation (Unpublished master's thesis). San
Diego: San Diego State University.

Crawford, K. S., White, M, A., & Magnusson, P. A, (January 1983). The impact of goal
setting and feedback on the productivity of Navy industrial workers (NPRNC Tech. Rep.
83-4). San Diego: Navy Personnel Research and Development Center.

Deci, E. L. (1975). Intrinsic motivation. New York: Plenum Press.

Fein, M. (1982). Financial motivation. In G. Salvendy (Ed.), Handbook of industrial
engineering (pp. 2.3.1-2.3.40). New York: John Wiley & Sons.

Goodman, P. S. (1982), Why productivity programs fail: Reasons and solutions. National
Productivity Review, 1, 369-380.

Greiner, J. M., Hatry, H. P., Koss, M. P,, Millar, A, P,, & Woodward, J. P. (1981).
Productivity and motivation: A review of state and lccal government initiatives.
Washington, DC: The Urban Institute.

Guzzo, R. A. (1979). Types of rewards, cognitions, and work motivation, Academy of
Management Review, 4, 75-86,

Herzberg, F. (1968). One more time: How do you motivate emplovees? Harvard
Business Review, 46, 53-62.

Howard, G. S., Millham, J., Slaten, S., & O'Donnell, L. (1981). Influence of subject

response stvie effects on retrospective measures. Applied Psychological Measurement,
5, 89-100.

Katzell, R. A., & Yankelovich, D. (1975). Work, productivity, and job satisfaction.
Washington. DC: The Psychological Corporation.

Locke, E. A., Feren, D. B., McCaleb, V. M,, Shaw, K. N., & Denny, A. T. (1980). The
relative effectiveness of four methods of motivating employee performance. In K. D.

Duncan, M. M. Gruneberg, & D. Wallis (Eds.), Changes in working life (pp. 363-388).
New York: John Wiley & Sons.

Maslow, A. H., (1954). Motivation and personality. New York: Harper & Row,




~

FE RN NP

ERMEI

e S AP S s Ak b A it R A

. B v anh el ol ol oo ptl o S R AL R DAL M SN

Nebeker, D. M., Neuberger, B. M., & Hulton, V. N. (September 1983). Productivity
improvement in a purchasing division: Evaluation of a performance contingent reward
system (PCRS) (NPRDC Tech. Rep. 83-34). San Diego: Navy Personnel Research and
Development Center,

Office of Personnel Management. (1981). Manager's handbook. Washington, DC: U.S,
Government Printing Office.

Oliver, L. W., & van Rijn, P. (1983), Productivity improvement efforts in Army
organizations: An overview. Paper presented at the American Psychological Associa-
tion, Anaheim, California.

Peters, T. J., & Waterman, R. H. (1982). In search of excellence. New York: Harper X
Row.

Pryor, F. L. (1984). Incentives in manufacturing: The carrot and the stick. Monthiv
Labor Review, 107, 40-43,

Rice, R. S. (1977). Survey of work measurement and wage incentives. Industrial
Engineering, 19-31.

Riedel, J. A., Crawford, K. S., Cooper, B, L., & Nebeker, D. M. (In preparation). An
automated group incentive system for shipyard foremen and production workers:

Developiment and design (NPRDC Tech. Rep.). San Diego: Navy Personnel Research
and Development Center,

Rjedel, J. A., Crawford, K. S., Morell, D., & Kanemaru, R, (August 1984). Performance
measurement and reporting (PMR) system for shipyard foremen: Development and

design (NPRDC Tech. Rep. 84-55), San Diego: Navy Personnel Research and
Development Center,

Shumate, E. C., Dockstader, S. L., & Nebeker, D. M. (May 1978). Performance

contingent reward system: A field study of effects on worker productivity (NPRDC
Tech, Rep. 78-20). San Diego: Navy Personnel Research and Development Center.

Shumate, E. C., Dockstader, S. L., & Nebeker, D. M. (Mayv 1981). Performance
contingent monetary rewards for individual productivity: Principles and applications

(NPRDC Tech. Note 81-14). San Diego: Navy Personnel Research and Development
Center.,

Shumate, E, C., Dockstader, S. L., & Nebeker, D, M. (1983). Performance-based

monetary rewards can boost individual productivity. Defense Management Journal, 19,
35-41.

Turney, J. R., & Cohen, S. L. (August 1982), A technology transfer plan for civilian
performance contingent reward systems in the Naval Material Command (NPRDC Spec.
Rep. 82-38). San Diego: Navy Personnel Research and Development Center.

Webster's Seventh New Cnllegiate Dictionarv. (1965). Sprinzfield, MA: G. & C. Merriam

Company,




O Bes St Sen et s Wit A AR ALAL FRELERERA SRS AL W N LT T T TR s e Tt T T e e

White, M. A., Crawford, K. S., & Dockstader, S. L. (In preparation). A field study of an
individual incentive system for production workers (NPRDC Tecn. Rep.). San Diego:
Navy Personnel Research and Development Center,

Winer, B, J. (1971). Statistical principles in experimental design. New York: McGraw-

Hill Book Company.




. APPENDIX A
FOREMAN INCENTIVE AWARDS

s R .. .




T

spojiad 2A7IUADUL RIIA-h 10] vzu:aEzc#

o€ 0SE 05T 0SC 0SC 0SE 9EC ZZ€ SOE %6Z 087 99 £SZ BEZ 72Z 01Z 01Z 01z 01Z 012 01Z 01Z 0IZ 01Z 01Z 01Z 01Z 01Z 01 0IZ 01z 01Z 0TZ 01z 0I¢ 01z 01z 012
[€€ €€ T€E [€C €€ T€€ T€E BIE SOE 262 67 997 £ST Ov2 LT »iT 10z 102 107 10¢ 107 102 107 10Z 10Z 10Z 10 107 102 10T 102 107 10T 10Z 102 10¢ 10z 102
wOE 0L HOE %OE %OE 90E #OE 90€ WOE 162 8L SSI IS 6€7 9ZZ £1Z 00Z 0OZ H0Z 00T 00Z 00Z 00T 0OZ 06T 00Z 00Z 00Z 007 J0Z 007 00Z 00Z 00Z 00 00z 002 002
98z 937 99Z 987 987 982 98T 98T 98Z 9RT 9T I9Z OST BEZ 9ZZ v1Z 207 06T 06T 06! D61 06T 061 061 061 061 061 061 061 061 061 06T 061 061 061 061 061 061
6LZ 6L 6LT 6LT 617 61T 6(T 6LT 6LZ 6T 89T LST 99T SCZ ¥2Z £1Z 207 161 081 691 691 691 691 691 69T 691 691 691 691 691 691 691 691 697 691 691 691 691
092 097 09Z 097 09 09Z 092 097 09Z 092 00 0SZ 0vZ OEZ 0ZZ 01Z 00Z 06T 08T OLT 09T 09T 09T 09T 09T 09T 09T 09T 09T 09T 09T 09T 09T 091 09T 091 091 091
967 962 9EZ 9EZ 9€T 9EZ 9CT 9EZ 9ET 9EL 9T 9ET 9ET 92T 9IZ 90T 96T 98T 9LT 99T 951 9ST 951 9CT 9ST 9ST 951 9T 95T ST 95T 95T 9ST 95T 91 951 95T 951
27 122 122 112 (27 (TT 11T L2 (2T (LT (LT (2T (2T $1Z 6OZ OUZ 161 281 €LT v91 SST 99T £€1 ZC1 LET LEV LEV IEL1 LE1 LET LET LEL LEV LET LE L€ LET (£1
902 §0Z 807 807 S0 80T 80T 907 80Z 80T 80T 80Z 8OZ 80Z 0OZ 261 w81 9L1 89T 091 TST ¥v1 9E1 BZT 8T 8z 82T BZI 821 821 821 621 821 821 81 821 BLI 821
981 981 981 981 981 981 981 981 98T 9al 98T 981 981 981 981 781 BLI OLT Z9T »SI 9vT 8ET OFT ZTT 22T z2l z2l gzl zel 22l zz1 7zl 2zl zel 22t ail 21
L1 SL1 SL1 SLV SLT SL1 ST SLT SLT SLUSLY SLU SLT SLT SLT SL1 891 UST ST L7 OvT €ET 921 611 ZIT SO SOT SOT SOT SOT 01 SO1 S0 0T SO 01 sO1 501
95T 961 95T 95T 95T 96T 951 95T 961 9ST 961 9ST 95T 95T 9T 9SL 95T 0S¥ vl REL Z€1 9Z1 02 »IT 80T 701 96 96 96 96 96 96 96 96 96 96 96 96
o€l 9€1 O€T 9€T 9€T 9€T 9€T 9ET 9ET 91 961 9ET 9€T 951 9ET 9ET 9ET 96T SEY OCT vZL 811 Z1I 901 001 v6 88 8Y 68 €8 68 83 89 88 68 99 88 88
11 911 8171 811 811 BUL 811 81T 8I1 811 811 §11 8T 811 BIT 811 (T 81T 8I1 BIT €11 I COT 86 €6 88 €8 8. 8L 8L 8L 8L 8L 8L 8L 8L 8¢ 8¢
vOl 901 %01 70T 701 70T %01 %0T 01 %01 %01 %0l %G vO %01 %O 0L w0l 01 #GU 001 96 26 88 w8 03 9L 2L 89 79 v9 99 ¥ v9 79 99 99 79
e 8 S8 S8 S3 S8 S8 S8 S8 €8 S8 S8 €8 S8 S8 S8 S8 S8 S8 S8 S8 2B 6L OL €L OL (9 9 (9 8 5 €5 €5 €5 65 55 55 56
99 99 9 §9 69 89 §9 §9 89 9 89 89 89 89 89 89 €9 89 89 89 89 89 B9 €9 I9 65 95 €5 05 Ly 9 vy v oy vy vv 4w WY
26 26 zS 6 IS 7S IS IS € IS IS IS TS TS TS 6 1S IS IS 6 IS ¢S IS OS 8y 9v wy v Ov 86 S€ vE € & 7€ bzt z€
e <€ SE SE SC S € SE SE €€ SE SC €€ SE S SE SE €6 S€ SE SC SE o€ € g€ 1€ 0¢ 62 82 (z 9 €T 4z €2 zz 1T 12 I
/2 SN2 SIS A SR SRVA ENYA SR A G A S | IOV A NS RS S RS G2 SN A S SR A SR S A ¢ (T LT 91 6T w1 €1 z1 1 11 (1 1 It
o o 0 ¢ o o © o 0 0 0 0 0 0 0O 0O 0 0O 0 O 0 0 0 0 0 0 0 00 0000000 0 00
o o 0 0 0 0 0 0 0 0 O O 0 O G 0 0 0 0 0 0O 00 0 0 0 0000000 000 0 &0
0E1 621 BZ1 (Z1 921 ST 921 €21 zz1 120 0Z1 611 §T1 £T1 911 SUT %I €11 ZIT TI1 OIT 601 80T £OT 901 SOT %01 €01 ZOT 101 001 66 86 (6 96 S6 %6 0
1035"4 3vuvwi03i13d uewaxoi poisn(py
(aunowy 1e[1oq)
(EPAAY 2A}3uadU] urwalog
R Comam ) o0 ML e T [T T et e ..J.w

0l
611
glIl
28]
911
st
217
€1t
[44
111
ott
601
801
Lol
901
SOt
701
£01
01
101
001
&6

1032®3 ?2urmlojaagd doys paisnfpy




AR N e DO A Y LA |

APPENDIX B

SAMPLE AWARD REQUEST REPORT

B-0




+(00€ @p0D) 3321140 uonanposd ays £q pasoadde pue (0€6 IPCD) Juspuarutadns dnoid ap

pue (€6 2pOD) IuIpudtULIadng doys a1 1A papIRAIO] ‘101RUIPICOD IAIIUIDUL doys 3yl Aq p3apuawuwoda.

1 219m spJeme ‘3591 wIsks Yy 3uung ¢

-(uonyesedasd Uty 'j2 19 (2pILY Ul pUnoj Aq Ued 120da) ST GO SP[21] 2@ 1POQE UOIIRULIOJUT [BUORIPPY 7

‘savhojdwa doys Jo AdeAlid AR 122304d 03 paldueyd UFIQ IArY SIqUIL £3120295 [BID0§ pue ‘siquinu a8peq ‘saweN 1

=
4€€<0 <-01(OA 09€$-82-100 98°601 lie] ‘weyetd ooniz 1€ 0t6
10%¢ $-91OM £689-9¢-100 o€ €l nyN ‘Aueoi €212 1¢ 0L6
o1t S-T1OM 18e¢-2¢-100 60" 601 ned ‘jrauutd rA 14 % 1€ 0t6
11L¢ $-60DA €865-£2-100 £9°96 e130[D ‘UosIoN 191z 1e 0té
4e£50 $-01DA 0£9C-8¢-100 9G° 881 opuewly ‘saseze) £690Z 1€ 016
L1/ S-11oM 7290-£Z-100 h4eel piaeq ‘®zwoH 69¢€Z 1€ 016
gloe $-01DA 7ZsT-12-100 L LL Aieg “Jowel €T410Z 1€ 016
1lve $-019m 9€£8-92-100 L27 861 dipud ‘dunyd 10881 1€ 016
gl¢ $-01DAa L118-1€-100 $9° 1t (atueq ‘1aung 816l 1€ 0ué
a1eQ JapoD Jaimieudis fawen st faimeudis jawen
:AqQ panrorddy (€6 PO BIA
vumD\\M:.;mcw_w J3weN aeq PO \v.:uncw‘m [oweN
20€6 APOD BIA 1AQ papuawwosdy
~suor3onilsut pue suoiie[ndas a[qediidde ([ yim Iouedi 103 Ul 3 O} pund} U33qQ FABY PUR PIMITAIY
AySnosoy U23q 3ABY SUOLBUIIOU PIEME [ERPIAIPUT 3yl "sinoy s3uiaes 21 01 SUIINQIIIUCD UT [RIUIWANASU 3I3m wei3o.d
piemaa 1uawdacidwt A31a1onpoad e jo siaquidw se paiedionued Suiaey molaq paljluapl saakojdwa [enpialpul 3y ey AJ113ad |
£0 435 03 1| 3ny poliag IAI1UDU]
KL PpoD *ON A1111D3g " uon piemy Jwen Jaquiny Jaquinp paemy sapod
uorednod0 11008 RS IILYY wa1ny dpeg doyg/dma9o
48 das £0 @1e( BIeQ £0 dag o1 |1 8ny 8uiadr0) poriad
ng des g0 21eQ 9NsS| 340¢2Y UOIIBPUIWIWICDIY PUR JONIBD(}IIII]) Spieay Jkojdwy Y$21-¥id
s R T PRI P o LN P ¥ L LN TP )

B-1




e

3

APPENDIX C
EMPLOYEE OPINION QUESTIONNAIRE ITEMS

".’!.Y '-.‘v'_'r.,‘-_’a._"."f.:,' e .

Okl ST TTe
't'-.'-,,. ."-'-".".".".'

[,




]
]
]
_
v
]
]

¥3IA0 NINL B

!
4
1 .
.
, S 7 3 [4 I ‘10staz20dns a1nok yifm dTYsSuoTIB[II INOL
" S 9 € 4 1 “y1om nok ‘piey moy ueyl 13yiel 'AOH g
S ki £ z 1 *u07133s .anok Jo £3uAYOdT§Ia Ayl ¢
S ] £ 4 1 “3iom nok prew moH -9
”4 S ki £ 4 1 ‘doys ayl uj BILoTdma Juome uoyieiaddr0d BUYL G
' " -
— S ” € Z 1 *n10M uOFII38 Inok uy sdakogdma pley o0 Y
syl
S 9 £ F4 1 uo sqof ysjuyjl 03 uoy1d3s anok Jo AITTfqe aul, ¢
—
S 7 € 4 4 *j10m s, u071338 Inod jo AI7Tmb aur -7
S ” € 4 [ +doys ayl jo Aduardy3a Ayl 1 —
[}
3292333 aataedoy 122333 123333 322334 102334 aAT3IIsod ©
A1ap v aatIeday v oN 3ariyeod v L1ap v

;3uUTmMOTTO0) 24yl JO Yoed uo pey sey WIISAS SATIUIDUT Y3 333 nok op 323733 IeyM

‘e3le STyl U] 12YlEIm IYI UO 3IDDJJ3 OU peY EBY WIISAS JATIUIDUT 2YI [IAJ NOL ITYI PIILITPUY daey Nok (g) asuodsaxr Bupyivwm Lg

S Y 4 T e2l1€e STyl Ut I1I3yieas ayr T
3193333 aAviedoy 139313 1323133 193334 122334 da71180d
L2ap ¥ sayiedon ¥V oN aatiIsod ¥ Axap ¥

;3urmolT0J ay? jOo yoea uo pey STy WAISAS IAJIUIIUT Y3 1933 nok op 129330 IeyN

NOILSAND 471d4vX3

*| UOTID3IS UT MBAIT YIed uo pey sey
@wa3sKs 2A7IUIDUY 2Yd [22] nof 3139332 1eyM ST[93 1rya Isuodsar oyl 1apun aaqmou ayi Buyrd11d 4{q uojisanb yora

1amsue ISUA[d  -ION 24¢ Lays moy 03 [¢ doys Uf ur¥aq maisAs dayIuadUT [rY43 Ayl FYoddg 21am sdulyl asayl moy
a1edicd ‘MOTq PLIS|] SWII] dYy) JO yOrI 2104 WaISAS DATIUGIUY AYY JO SIIFJH DY) INOQE YSE | LOTILAG Ul SEBAIT DUL

1 NOLLJ3S - SKOILINYISNI




R

e aath ofth aseh wvlh el sl g
S At T e TR TN

30Vd 1X3IN 0L 0O

mOuy J,u0p 1 g
LA L7 B4

anay -y

$623TP uor1d[dwod

PAInpayds Fujlasm uo paseq 218 WIISAS BJYI AIPUN EPIUME IA}IUDDU]

mouy j,uap 1 "¢

as1ed "7

aniy |

10°1 2a0qe 87 doys 3ayiua ayl jo (J4)

Uew10j12d 3yl uaym ATUO EpIPAE 3ATJIUIIUT UIR3 siaquaw SueSyioM
mouy 3,uop I ¢

’s1ed -7

ani1y 1

ISMATIUIIUT WIPA 03 3duBYd 1aII3q @

§19%10A 9AT3 03 6DUBAOTTE ITaY) uf 3Is800q ZO[ € uaafd sy |f doys

-8adho(dma 13ns) Yi1TA Aq 138 ued L3yl os dn paads 01 sn 3a8 o 7
‘823407dw3 yI¥A 3UJAES 190D 21BYS pue KIJAFIONPO1Id 3seaIdUT O |

(Ga3648 IAYIVIDUT oYyl palusmardm} aaey siafeuem pawddiys
8T 1x0day paesy sakovdauy ue jeym roun 1,u0p 1 g

EETY )

W}l 3Yr jJo swmog g

JWIY Y jJo IS0 -7

sAealy  °T1

;ueBaq wWalsAe IAJIUAIUF Iyl IDUTS Yiwow

Yo¥d (%77-Hd) 310day pieamy aako[dwg 1enpJAJpul UP PaA[Idal IARY |
ACUY J,U0p | "y

3712111 001 ¢

Y311 Inoqy -z

yonm ool -f

:8F WIIEAS SATIUATUT Y3 JIpUN wied Ued 633Loldwa Lauow jo Junowe Ayl

2l

"1t

‘01

’
Y

mouy o uop g s,

e e aoN o f

agrarr v oz

07T ¥ l

:spawaR anYIUAOUY wavad sIuedyiom a7ayd A3y 03 TUYTIBIYD UAIQ IAEL udWIIO
mouy J,m0p 1 Y

118 18 108 ¢

ATV "7

vyl

:SPABAB PAJIUIDUL UI¥3 Oy 1apio vy BujiTaYd uadq saeu B33koday

mouy 3,u0p I °¢
13A3p 'y

W1 34l jo WO
;Y3 Yl JO IEON "7
sleary 1

:9qof Am Ja yoea uo puads PIMOYs ] WII YONA AOY INOQR I ST[3I] UEWII0] AH
mouy 3,uop | ¢
A3ABN e

MM U3 jO IWOS ‘¢
WYL AY1 JO 150K 7
sdenly |

{1apiey Wiom 031 E13YliC 'Jo danssaid

yonam 003 Buriand uszaq aaey s1ayxom WOE ‘uveSaq maisds aayIvaduU| Ayl IdUYS
AOUY Ju0p 1 G

I3A3N

smyy ayl ‘o IwoS ¢

. S|yl Ayl yo s °7

sAeaTy [

ruefaq mu1sd3 3AaTjuaduy

941 VUYS 13p1Py AX0A 0] LIMWILC] Wolg ainesaxd yonm 003 UII| BEY I13IY]
mouy J,u0p 1 °G

1IAIN "y

JWYI IY3 .0 IMoOg ¢

JmMII 9yl ;O 18O 7

shwaty 1

:19piey RIom 03 €19y10A UO 1nes3ald ydna@ 001 8Ind wWI18L8 AAJIuUaDUF Iul

*pood Kl1oa &) €31€ VYl UF 19Y1¥PA 3yl IWY) Ia1T¥ nok Iyl PIIWITPUT aey 1ok (y) Ivuodsax Burnave 4g

2218w £18uo1ig -
a8y ﬁw
2318es7p J0u 3318 I3yiyan :
aa18es3Q "
2218wty A18uoaas -

'pood A33A S] ®I1W S}431 UT I3YIeaA Ayl 1

NOIIS3nd 31.34vx3

wl::u:u Aq uoyisanb yoea 1nmsur oseayd

‘nok 10J 31$2Q €] IBYI 1IASUE IYI O IXAu Iaqunu 3yl

‘0331548 2AYIUIIUT Ayl 1noqe sFuj[2n) pue suojuydo Inck ST 7 UOTIIAS UT WAL YL

———— m mmm )

OIS = SPOTIDA LA

~|




NI WAL e T

- -

T

N

N

Wi N W,

A e 0%, N

e T ANz

LAY

¥3IA0 NUINL

=

Aouy
1,u0q 1

1884
Y 10N

1ua1xy
11ews v oy

1uaIXgy
05 of

Juaixz ey
v ol
I

] O AT

Jmalyshs aAajIvAdIUL

*43 Joj swarqead usaq aaey SWeIT 3uymOT0) oY) 1223 nok op 3IuayXd Jeya of

(Ut 237IA) a0 ‘9

u3eI10j WoA] 110ddnE jo NO®T ¢

1€ doyS uy SuoTIVAS 1UIIIJITP Ayl
UY €3ATICAJUT UIPI 03 Iduwyd (enbaun -y

W31FK8 3ATIUIIUY
Yl INOQP UOFIPWICJUT FO NIW] €

qof anok op
03 (®1731I%Ww 10 8I18d JO KIF[IQPIYEAY -7

peornion °1

) ) ‘ma1qoxd v ua3q sey [ uOFIDAS UT WII} yded [33] nok IuaINDB
ITYA 03 ST12I eyl 25u0dEar Iyl Iapun JaqUnU Ayl 8uryoa1> £q voyisand yoea iamsue ageayq - Jg doys Uy WIIvAs
SATIUIDUY [PTI1] 3yl 10) sWATqO1d uaaq aaey Iy3TE By SWII] }JO 13qmnu B INOYP QST UOJIDIS SIY3 UT Sl Ay

€ NOTLYAS - SNOTIDNYISKRT

c-3




ADLAEAORE I RN

WIAO NANLL

2a1drc L13uwo13g ¢
2318y 'y

Jans 10N €

2318881 ¢

2a18es3p £1duo1is 1

*0p 01 uosiad U0 10] NIOA ydnm Q03 peEY | ‘@33sKk6 DAFILIDUT BT VI FI103J3F "4y

saade AT3uoa3y g
3328y 3

aInSs JON €
aadesia 7

2213e31n £1%uo0a2s |

-op 03 uosiad 3UC 10} RIOA YINW 001 IABR ] VY

2218e (j3uoras °¢
23218y ‘¢

aans 108 €
2a13es1q "7
2313es3p A13v023§ 7

*13yrouw Iuo

03 ATpuajaj aiam Suedyioa L@ uj aydoad ‘waieds ATIUIIVY (¥II1 W3 a10}3g ‘9

-1ayjoue 3uo 01 A[(puajiy e fuedxioa Am uy aydoag ‘v¢

2a18e L(fuc1is g
aualy -y

2108 1N ¢
2218810 "7

1

2318esyp A18ucaig

p]

Sumicjaad 1s9q Il

(Y07 do1) Sujmrojyaad 3183q Y4l jO D
(Zoy do1) Iduemiojiad uy a8e13a® 3nOqQy
asusmrojiad uy alwiaay

aduemzojiad uy afeiaae molag -

Lol BRGNS 2 o

:sen Juedxzon Am Iy}
123 doys sTyl uy s1axioa 2yl JO Isom ‘mWIIELS IATIUIIUL [PFTI IYI 320337 "€

Sujmiojiad 3saq auL

(zoz do3) Summaojaad 3182q 2ay31 jo auQ
(%cYy do3) Iduewmiojiad uj 2a3viaAe aaDqy
aovemiojiad uj 33eraay

a3uemlojiad ur 3adwisar morug

- N

:sF SurSyiom Am jwy) 7333 doys STyl Uy S13%30A AMY JO 3ISOR ‘Y7

3s3q 3yl ¢

382q 3yl JO duQ 9y
adeiraar da0qy ¢
aSe1aay 7

28vasar moT3g 1

:eem SueByiom A ;1333803 xo738 ardoad Awa ay) uy doys sFYI Uy SA3YI0
23 2iedmno> FurEniom Inok PIP AOY ‘3848 IATIVIDUT TEIAI Y)Y 3033 °H1

Aem ay3 uj doys sIYI

Isaq vl

1§3q Ayl 3jo 3uQ -
adexaae anoay
aSeaany

al3vasas moag

N

;57 Fuedxniom A4 (12y13B03 I3 aydoad
uj s12y30 03 davdwod Buedxaon ok Sa0p AOH V]

‘m33848 @AFIUIDUT TEF13 241 FH0daq Pood Li1sa sea wa1w 8rYI Uy 1ayiwsa 2yl 3wyl 99a8e NoA 1wyl pue ‘MON pooll K13a
6] ®ole STYI UJ 13yjeam ay3 3IBY) 23iBEEJP NOA ITYI PIIEIJPUY 3aey nok ‘g jied uj (v) >3] Isuodsal pue ‘y 1184 UF (7) W31} @suodsaa Bupyiem £g

a318e A13uo11s g
2313y @

axns 0N

aa18es7q ‘7
a218esyp Lj3uciris -{

‘pon8 A1aa svm €3le STyl UY J13IYIEIA Ayl ‘w3166 anATIUIDUT TERJI1 Yl 3103)ag

g1

3218e £j8uo13§ ¢
2318y o
ains 108 °f

3918es53Q @

aa28wsTp K18uo11§s I

-po0d Alaa ST ®aIE® SIYl UT 1ayIEIA Y V]

uoTI6ony @1 duexy

(€121 2Y1 0439 PoA 10j 1839 sOA uryl nod op IIASUR IEYN

-338d yoea ufp asuodsaa aud ATuo 3I[AITY

L®31845 BATIUIDUL

‘@ (MON mek 10) 1539 §7 Uiyl nok op aamsue
eyM 'y sAem oMl U PaIyse S§ WAIF YoUy -gduedyaon Inok puE NOA INOQE YSE UCEIIIS S1Y) Ul SWIIY Yl




ta P . M MaBaPh Tk R nA WA mafaTa T W wo

T AT taTa YaTa

oy

J9vd LX3N ol U

2328 S[¥%uo13s ‘g
sa13y 9

ains JOof ‘€

3218esyq 2

2218eeyp K18ucaas [

~auop qof aya 328

2228¢ Ay3uoaig
2218y -

3ang J0N

321%es1q

aaafestp LA18uorrs -

~ NN

01 paiviadood Fuwrhniom Lm uy 31doad ‘mwsisds IATIUIOUT (€713 3YI 310)3g "QO] -auop qof ayi 138 01 3je13dood Bue8xzon L@ up ardosqd “voOI
-3uedyiom sFYl UF ABIS 03 YN Aa3a pIJuBA B3aey PInon S -gueEyroa syl uy Le1s o1 yonm K1aa 1uem pnop ¢
‘Suedyrom syyl uy Aeis 03 paiaajaid aaey pinop % -8ueBylon sTYI Uy L8315 01 13331d prnon 9y
‘2w 03 IOUILIJFIP Ou IpeW ey pinom ¢ ‘2w 01 2IUAIIJTP OU IYWm pInom €
+Bue8xiom 19QI0UE UT RIOA 03 PIA1Ja1d 2y pINON 7 -FJueSxyl0m 13yjour uf Nioa o3 23j3xd prnon -7
sGuefyioa 13ya0ue uj N1oA 03 YInE K134 pAaUEA aaey pinoy -dueSxiom 1ayloue Uy RICcA 01 yonm L13a juea pmoy 1
$13 Inoqe 313 3Aey
nok pinom moy ‘Bue3xiom l1a2yiloue uy Aed ames 3yl 10j RI0A JO Puly | § 13T Inoqe [33] nok prnoa Aoy ‘Suedyion 13yjo0UV UT
ay3 op o3 2dueyd e pey pey nok J§ ‘wareds dATIUAIUF TEFY 3 3xo}ag "g6 Aad ames 3yl 10] RIOA JO PUTR Wes 33 Op 01 IdUNYI © pey ~ok J1 °Vé
2318 A[3uo1is °¢ 32189 A7Buoxis °¢
3328y ‘¢ a8y -y
3178 0N °¢ axns JOoN €
aa18e81q "7 3aafesld -2
2ax8esyp A18uoxigs 1 2213es7p A18%vo012s 1
*13yaious
2u0 paisnia Suedntom A up afduad ‘@238As aTIUIDUY TEFII IYI 10339 "48 »3zaous auo 3Isnxl SueBxzom Am up a1doag ‘vg
2218e L13uo13ic ‘¢ 3218% Ar8uo1as ¢
2218y -9 2218y '»
21n8 10N ‘€ 2ang JON ‘¢
3338weIg 2 2219810 "2
2228esTp AT3u0138 1 saa8esyp AT8u2a3s 1
-Fuedyion Lm uy (1ayjous avo dray o) sewuduITTIA) -Surdnaom Am uy
uoJaeradood jo 171)ds ® £ea 3134l ‘w3IeAs ATIUITUT [PFTII 3Yyd I10j33g "YU (133008 auo dy3y 01 ssauBuyTIA) uoyiwzadood jo 1117ds w §y kW L
92198 K(3uo13s ¢ 292fe A18uo13s °§
2218y ‘¢ By -9
aing 10N '€ 31ns J0N ‘¢
gox8estg "2 3218syQ -7
2918wsyp A7Bucras | 2318es71p AfBuoaas |
‘AurSaiom Zu up apdoad ayd pAYTL | ‘WAIEAS MJIUISU] (EFAT Y dlojod @9 -Bue8yzon Am uy a7doad ayir 3%FIT 1 VI
29138 Ar3uo1is S 2318w A1Buniis ¢
oa18y 9 a1y -w
ains JoN ¢ ans JON g
2a15e81q z aa13vs¥@ ‘7
2918egyp A[Buoaag { an1des1p AT3u0als ]
-arqyssod qof asaq
sapqyssod ol aenag 5D 0 £33 Rueiyprcm Ac o Bpdong e

WY op 01 parr) insiysom Lw uy atdoad ‘waisds dajiuaduYr [ETIY AY1 310139

1

C-5




¥IA0 NINL

3318e Kj8uozig 2323% Ky3uoiig ‘¢
33y a8y -y

aansg JoN aans JoN ¢
3218es1g a218es1q ‘7
2228esTp A18uorig 23x2fesip {18uoxag -y

*x30A
WIBY3 03 3@ 1oy awyl yBnous jou sem 213yl ‘wayshs SATIUIDUY [EFIT Y 210338 ‘gg| Tyom fu ureul) 01 w103 @Y yBncud Jou sy arayl "v9!

2218¢ A13uo13s [ 2313e A(3unr3s g

2918y -y 2%y »

2108 10N ¢ aan® Joy ¢

aa1fesyq -7 93a3u81g 2

2a18estp K{2uorig -1 2a38esp AyBucays -
‘Buednaon

Am jo 31wd A1r1es1 sem 1 B3 173 I ‘®23848 aAJIUIDUT [REX1 3yl 210J3g -ggl “Buedyion AW jo 11vG Ayl ww ] By 1293 1 -"vsi

2228% L13uocays ¢ 2312w Arfucaag ¢

#2a8y v 918y -y

sng 104 ¢ *4ns JON g

2318e0yq 7 saadwsyy 7

2218e8yp A7Buox3g 1 2318esy; A78voxas -y

C-6

*PYP K3yl sqof
343 uy 3p1ad noo3 SueSniom A ujy »ydoad ‘w338h® anjjuaduy vl Y1 21039g -gHl “op A3yd &qof ay3 uy apjad ayw1 Juelxzua Am uj aydoag 131

3318w A18%uoa3g -¢

] svidy -y 318% Em””” M .
91ne JON ‘¢ 3InE 0N 't
saaBws1q ‘7z 23adesyq ‘7
2318esyp A[8uoaig °t *aa8zeyp A18uculg ¢y

*auop sqof pawy 338
13q3our auc padfay BusBnrom 4w ur a1doad ‘walrsfe SATIUADUE TETI) IY) 230399 ‘grT *auop sqof paey 328 o031 1ayjoue suo diay Buefxioa 4m uy ardoaq vy

Zujmiozzad 3saq ayy ‘g 3urmrojiad 3saq ayy g
(x0z doi) Surmiozrad 3s3q ayz jo Uy ¥ (307 do1) Sumaiojzaad 1e3q 3gq3 3o aup ‘4
{20y do01) aowm10j}13d uy adeiaar asoqy ‘g (209 do3) aduwmiacjaad uy o8viarm 3noqy g
durnicjaad uy 8evasay 7 urmioy1ad uy aBeaaay -7
ouemi10) 120 uUF 28waaa® mofag | uewiograd uy I¥viaae aojeg -1
:sem Buedyion Ay ;doys ayr uy sfue@xiom 13yjo [T 03 paiedwod i8y 3ueByion &y . doys a3yl uy s3Ledyzon
pamioziad FueBniom inok 1293 WOK PIP Moy ‘maiske aAYIUBdUY w3y 3yl 3aoyag ‘gz d3430 T7® 01 p31rdwod sw10312d FueFyiom Inok [23) Hok op mop vzi
2218% Ay3uoxig ‘g 92385 A[8uoca3§s ¢
2218y 4 2318y -y
aing JoN ‘¢ ains JoN ¢
a3i8esyg ‘7 2218e81q0 ‘7
sa18esyp A1Fuoa3rg - 22a8esyp ~1uoa3rs -1
*swagqoad §,13yj0ue wuo 03 UIIE)T -smajqoad
03 dutyim 2xam FueSniom Am uy ardoad ‘waisks aajausduy Yeyal ay3z azojyag ‘qAIy B(AMIOUR HUC 03 UAISTT 0 Furi[ia bie BueByiom Auw ur aydong -yl

AP L LB NN NSRS T et  AERPRVRTRN



Jovd Lxan ol 09

3182q ayy

1539 9yl 3o aug
28exane aaoqy
a8e1any

ade1aae morag

:sem Sue@yiom Ay

Lol o BEan BEX JNV.Y

£13432801 3uore 108 ardosd Aem sy) uy doys syyl ug
S13Yy30 03 2aedmod BueByiom inok PIp MmOy ‘WOISAS SATIUIIUT [RIa3 2yl 21033g -g1¢

183q ayy ¢

3S9Q 3y jo auQ ‘g
ede13a® 2r.0Qy €
¥eiaay -7
a8exsae moT3g [

157 3uelyaom LW ;13yi1sBo1r Suole 13¥ sdoad

Aem ay: uy doys sty uy $13Y3i0 03 3iedmod Buedxniom 1nnd 30p mOH -yiZ

J218e Ay3uo13s g 23138 A13uciigs ¢
g 2218y -y 201%y -y
! aIns 0§ ‘¢ ams j0N €
! 2218es10 -7 2218es1q ‘7
. 2218esyp A13uvoxrs 'y 2213ps)1p AT18u0135 ]
. ‘auvop

. yloa Am 338 o3 2@yl jo Aluayd pvy | ‘waisks PAFIUIDOUT TETII Iyl alo)ag "goz “auop W1om Am 128 01 awyi jo £L3uayd aaey 1 ‘voz

3urpuelsino/IuaTTeIXy ¢ 2urpueasino/auafradx3y ¢
X poo8 Liap -y poo8 £1ap %
X pooy ¢ pooy g
5 agex -z arey ‘g
. 1004 ] 1004 1

& ;8uedrion 1nofk £q auop ji0a Jo

A3y1enb ay3 paje1 aawy nok prnom moy ‘maisis 3ATIuUIDUT TeTI3 By dl0jag gl i8uedyion Inok Aq sucp Naom jo A3jTenb syl 33ea rok proA MmoH 'vgl

. 9313e {18uwoi3s ‘g 2218e A78uoci1is ‘g
. a218y -y 3318y -y
. 2ins Jo§ °¢ 31ns 10N ¢
’ saxdesyy -7 2213es5)1Q0 -2
. sa1desyp A13uo1ls 7 2018esyp A73u0135 -]

. *doys ay: ur 8uedxyioa 3s3q ay3

213m am 3y8noys Fuedxyiom Aw uy o1doad ‘moishs anfiuodul [vFa1 3yl axoyag °gg] *doys oy3 uy Buedyaom 3s3q Sy3 e1@ am 1Y) quryl Zuedyao « Am uy ardoag ‘vgl

1u3l1xa adaey K124 ® 0] g JU21X3 aBiey L13A B O ¢
3 Ju3Ix2 281e[ B O) % 1uaIxa adaey e oy 4
‘ 1Ua1X3 wOs 0] ¢ 1U3IXD aWos ol °f
‘. Ju21%3 [[ems ® of -7 JudIX3 [[PUS v O] 7
% Ife 3e 10N 1 1Tv 3¢ 10N ']
N iPIp 3urdyi0m 1n0S Yyam moy 323]3e . saop

. paxioa nol pley moy pIp IU3IX3 Ivym 01 ‘@waisds JATIUIIUT [ETIY 34T 310Fay g1 duednziom 1nok 118m moYy 13393)€ w1om nok pley moy sSaop 1u3IXI ~eym ol v/l




Y4A0 NdNL

2018e A73u0a3g @2a18e AT3uoiig

2013y 3318y

a1ns 3joN SIns J0N

a318es1q 3a.3es1q

2213esyp A1B3uoij 2318esTp Ar8uoxag
P AT S T

rdourwioy1ad s, Juedyiom A uy T3vuUemIOoy1ad

2°UIIBJITP B IpEW P3INIOA ] piey A0y ‘Walsks IATIUADUT TETII 2|3 a1033g -gez §,3uedni0m Auw Uy 25UBIIIITP B soyTW Ni0M ) piTy MOl Vo7

3urmiozaad 31saq syr 1 -
urao3yiad 3szq syl
(%07 doa) Butmiojiad 1s9q aya jo aug
(207 do3) Buywioziad 31saq ays jo aug
(x0y do3) wu:uEth“M“uwwuMNQHM>M&M>MM« (20% doi1) sduemiojiad uy adeaaae aaoqy
- durmiojaad uy aZeaaay
2durmiogaad uy aBerane moyag sdurminiaad uy aBeiaanr molag

:sem 3uedyion L ey
3123 doys spyl uy TawWs103 ayi jo 3sow ‘waisAs BATIUBDUT [ETII Y3 210j3Y ‘dE7 1Sy 3umdyiom @ 1eya {asy doys syy3 uy UWIIOJ 3Yl JO ISUN "Y(7

2218 L[8uoais ¢ K13u0a1g
2318y ¢ 1313y

a1ns 10§ ¢ aInyg JoN

aaxfesiq -7 aa1fes1qg

2218esTp Ar8uoiig - sexdesTp xﬂwroumw

‘dayioue auo 03 Buryrel
MW paey ¢ pry Juedyiom Am uyl a21doad ‘wajsks QAFIUSDUT [EBIIT Y] 31033g *dayjoue auo o3 Juryyey Y1 piey e aary Buelylom Am uvr a1dodg vee




AR

R

. .

oy
-

ANV LYHD G 00 o1
S 9 ¢ [4 1 S Y9 € z 1 -reaauad uy qol anox ‘gl
|

5 Yy £ z 1 N Y € z 1 -le1suod uy uemsloy oL 6

- — -qol pooB

e 3uyop 3103 upm@aloj 1inok
S v £ 4 1 S Y € z 1 wozj 388 nok uoyijudovar aul g

saoupmroj:ad jJo Taaarl
< ? € 4 1 S 7 ¢ z 1 1004 103 2aT2231 nok Aed syl ¢

-nok s3€31)
s 7 £ Z 1 S ¢ £ z { urwalo} .nok Aem 34l "9

“3i0m

nof woym ya1n aydoad aya
S Y £ z 1§ S ] € z 1 wo1y 1238 nok Ivadsaz ayl g

- ‘uews10j 1nok uoij 128 nodk
s 7 € Z [ S [ € z 1 SI3PI0 puUT SUOTIVSITP YL %

rop no& qof a3yl
S Y £ z { S ” £ z 1 103 3ajod21 nok Aed 3yl ¢

S 7 € 4 1 S Y € 2 1 -STTIAS 3nos doTaavp 03
aary nok satayuniloddo 2yl ‘7
S ? € z 1 < [ € Z 1 1j3Tm w10m nos a7doad ayr 1

PoFjs}IessTq  PaTFSIIESSTd  PRTISTIESSIQ PIFISFICS Ppalisrirs |PRFISTIESSIU Po}JsTIessSIg P3TISTIESTI] PATISFIES Parysiiey
FSETN 10N Kxap Kx3p aoN Axap
Parjsiles parjysries
PETTEREIN _ 13Y3TAN
. (wal1sLs AATIUIDUL
TERI3 2W HOAYH Nof 10j 1831 sue UTYT NOK op Jamsul 1CYM ‘Y (MON Wo£ 103 318aq ST JUTYY nok op lomsue 1eyM "V
-3ied YoEa U} 1aqunu JUD AJUo DI211) g pub Y s1avd Ul swaly
W) SO Ao IR HO[IDESSTICS J0 202dap 100k SAILOTPUT TIKOQ YO T JIASUT IYT A0T2q Taqunu a3ty ayalln

SNOTLONYLSNL

] ROILIAS -

c-9




NOILVYIIdO0D dNOA YOI NOA ANVHI

¥ ¥ DIIVNNOILSAND FHI 40 ANI 3HI ST SIHI ¥ «

‘nok jueyl 3123Yys SFY3 jo N2EQ Y3l 10 mOT3aq #I8ds 3yl asn 0] 231 [23) asrafd ‘waIsds Y3 {urnocaduay
10) suot3isasddns 10 ‘waIsds 9yl YIrm swarqold ‘waisks IATIUIIUT 2Y3J JO EITJAUIQ Yl INOQE IDULISUT 10] ‘sIUBWWOD JEUCTITPPE Aue sAry nok 31

‘mcuy 1,u0p 1 °P

C-10

: (210y SUOSEa2 ANOA 23FaA) ISNEIBQ PINUTIVOISIP 3Qq PINOYS WIISAS AATIUDIUY 24yl ‘e °d

:(31ay seapy Inok 2311m) apew aq pinoys swdueyd ZuFAOTTOJ Y I7q SNULIUOD PINOYS WAISKS JAIIUDOUT Yl ‘Sax  °q
*3aNUTIV0D PINOYS WIISAS IATIUIOUL Judrand 2yl ‘sagy v

(-2s5uodsaa Inof UF 33]aA PuF IdomsSue 3yl 2)211d 8STA[d ‘noA 107 3Is53q
ST D 10 q i3msue [29] NOA JI -NoA 10] 153q ST IBYI Jamsue 9yl A[dJT)) (1€ dOYS UY BNUTIUOD O3 WAISAS ARFIUIIUT 3yl Y] nok pInom g

(S3uywiea 3ATIUDIUT INOK aSEAIdUY PINOd Fue8xiom InoL JO s1aquaw 3UTYL NOA op acl 7

T €861 ATor up ue3aq waisks [RIII AUl aduys Aed IATIULOUY uy Pouled nok Aael YON@ MOY Arsrvwrxorddy

[ e e ||--

‘papracad saoeds a3yl ul sasuodsal anok ur
~ 91714 9sLATd  walsAs DATIU3DUT 2yl Inoqe suoTisandb TeUT] WOS RSB UOTIDVS SILI uUY SW2AIT D

~ SroTiomi




l AARNAANS - SINNCNSL " Faa

PIEATAR ST ¥ DR

APPENDIX D
FOREMAN OPINION QUESTIONNAIRE ITEMS




43A0 XHNL

S " ¢ z 1 ‘urma10) Telsduvd a1nok yiym diysuoyieiaz inok gl
*sdoys
S 7 £ 4 1 Jaylo pue [ doys uaam3zaq drysuotrieyad oul 11
S ki € 4 1 “If doys uy uawaioy Fuome uorieaadoos aur Ol
S K £ 4 1 rsadfordwa Inok yifm dyYSuUOFIB[II SNOL 6
S U £ z I *ylom nok ‘piey moy uryl royavt ‘moj ‘g
r
S ] € z 1 ‘Buedxiom 100£ Jo A>uavd1I}ad ayl 4
s 7 € z [ *qiam nok pi2uy =40 ‘9
TUTIIAS
S ki € 14 1 anod ut sa2hordma 3uowe uojieaadond ayl g
S 14 € z 1 *yIom UOT123s 1nok uy saakordwma pavy 4ol ‘e
-4
)
“Gull (=]
s v € 4 1 uo sqol ysTUTJ 03 ULII23S Ia0A Jo AITT1Tqe Yl ¢
s Y ¢ Z t “310M S UOT1IIS InQl Jo A3vTeunb syl -7
S ? € 4 1§ *doys ayl jo Aduarnyyia wyl 1
122533 aat1Eday 1292333 173333 129133 332333 sAaT1TS0d
[SE-TRY aaxiedaN ¥ oN IATIFSOg ¥ faap ¥

(BUTAOTTO) 94l JO Yoea uo pey sey WIISAS IATIUSDUT Y)Y [33) nok op 3233J2 1eM

‘Eale STY3I Ul 12Yaeam 3yl Uo 3IDIJJ3 ou peY s,y waIsAs IATIVUIDUT Iyl 193] nok Iyl pajedTpuy 2aey nok (f) asuodsaa Buyyarm 4Ag

S 7 @ 4 ¢ Pal1e STY) uy 13yleam ayl |
1083373 aay3eday 303333 120333 102333 190333 aar11s04d
Ki13p v anyrdoyn v uN AATITSOJ V Li1op v

CEUTEnTIOZ Ayl Jo YOUA uo prYy sey wddIsLS HAJIUBDUT Yyl [32F NOA Op 100} UM
,_, ToTIENY BTduENT
‘] UOF1D36 UT WAy Ydea uo pey seyy maisks
! BATIUDOUT Byl [34) nNoA 08J)a IPYm 57121 vyl asuodsal oyl 1spun laqunu oyl Jui[d17> £q ucyisanb yoea zemsur

. aseald ClION 31T A3yl moy 03 [ doys up urdag walsAs GAFIUIIUT [EYII 9yd TYOJ39 o1am sBuryl 9c£ayl moy aiwvd
i -WOD ‘mOT3q PIISTT SWIIT 2yl Jo Yoea 1of -walsdS 3ATIUIDU[ 3] JO SIIDJJ3 DY) IN0OGe YSE [ UOJIIIG UT SWAIT oyl

OTLIMITSN)




SISR) B

WSy pAsn Isabu | cq
124 aN )

LY Ayl Jo awmog g

MwWII DY yOo IsoR -z

shealy 1

‘Wayy Isn 03 papasu

1 13A3uaym aw 03 arqeryeav uasq vARY 8J10de1 Juswaansvom gourmanglad ayy  cqy
~0U 3 uop 1 g
oslesd -tz
sy oy
*S33vp uorladoos

Pa1npayos ALT3a5w U paseq ale walsAs STHI Aepun spreme 2aTusdul  -Qf
AOUy 3 uop T g
asred -2
anry -t

T0C1 Ga0qe ST doys dapjua o3
30 (ad) svuemrozrad ayy usym ATUC spleap aaliuaaUT ulea sipqwow Juedxaony g
AOLY 3 uop 1 -g
osted -7
onay o
.v.w>“ucuuc..ﬁ viva 03 UUCNSU
133329 ® siajiom 5A12 o3 B32ULACTIC IT2Y) Ul 1500Q L] B uaatd ST If doys g

*sa3kordea 1amay y3im 4q 3129 ued Aayr os dn Paads 01 doyy >3 398 o *2
* 81 aqu ag n—ocm yigm mm:_.\:..v. 1503 Jzxeys puv ,Au:,wuuzvof_ ASEMADUY o]

‘WaISAS 2ATIUIOUY STYl paluswsrdw eavy siw¥euew plvAdyyg -y
AOUX 3 uop I e
211370 oo ¢
WYEIL noqy -z
yonam ool -y

P8Y Walsds 2A1IUBdUT 0yI Iapun Laed uey $92401dwd Louow jo jumour E1TA AN

Meuy 1 uop | )
e e o g
apiait vy 7
LY 1
ispaese
BATIUPDUT wivs sdurdyrom aToyz dioy 63 Juryeaus H33q SAPY UNDIIOS ¢
notly 3,uup 1y
TI® e Jop ¢
RACERE G N4
‘rv 1

PSPI¥AME 2A1IUDDUT LIVD 031 13p10 ut Futiedyd UBsq aaey stakorduy  n

Aouy 1,ucp 1 ¢
23AIN ¢

AT Y1 jo anog ¢
MII BY3 jo asog -7
s{enly

rsqol 21043 3o
4383 "o puads prnoys Loyl WY Yonm moy Inoqe soafordus (@ (a1 [

AOWy J,u0p 1 ¢
ID0ON 'Y

AWIY Iyl Jo wog ‘¢
AT AN 30 Juoy Z
sdealy [

tA3PIBY Y108 03 S2A5Y30 uo sanssaad y.nu 603
3ui3ind usvaq aary siajiom awos ‘ueBaq walshs JALIVSOUT Byl BDUTG 4

mOUY J,u0p 1 ‘g
1DADN 7

FWTY DY Jo swos ¢
AMTY Hy3 Jo 3ISso 7
shkeaty 1

TUASA03 ue danssard yauk 6ol $Ind unIsAy SATIVIDUL Ayl ]

———— e e e e .

TPo0d £19A s1 BRIE S1GY UT dayyvam ayg 10yl 5318F nod

SUG AJUo a1531) nok 10y

RETIEY

d04 25und 53l
qirea romsur

539 511Kyl Iamsue ayl o3 Ixau
WRILAS QA Iuaou 242 Jhoyge v.uw::o;u pue suojuydo

IBYT PAILOIPUT ATy DO (&) duuodsaa Quryacuw Lg

a228r L13uoiag

231y

231¥UsIp 1ou 2arfv 1ayjTay
saxdesrq

amrdesip Arduoaay

‘S
&3]
€
2z
n

TPOUR L1908 ST LIIE STUT L aayICom ML g

oy

Adquiny o1y WuT1oaT1d Aq uoljzsonb
INOA RSB 7 UOTIIDIG Uy Swaly ayl

D2




N Y9A0 NAOL

S 7 % z 1 - e ———
$ K € 4 1 ) T T T
e R — j —
S Y £ 4 I
¢ v ¢ z 1 - ———— - e —
S Y £ 4 1 - TTTT T U el1am) sXouig ! Ja
- . tllA a
4 y £ z 1 saakoTdwd woldy 162I23UT JOo IET 9
ﬁ S v £ z 1 juawodeuew woxy zacddns jo oeT g
- 1€ doys uJ HUOIIIDE JUAADIFILP
[ y £ z 1 Yl UT SIATIUIIUT UILI O IjuTy [enbaun Ty
wdIshs
S % £ H 1 3ATIUIDUT YL Inoqe uoTiPwIojul Jo UL
O P .......ﬁfl-.»;.-.ll.l —— [HTR & I AN0A 11 jdom
< 9 ¢ z { ayl op ol Terialew 1o sired Jo L)IT1IE(IRAY "2
l e e f||| -— -1
5 9 £ z [ 1
- r ——t
~OUS 10V JuaIXA IUdIXF JU3IIXY IPI29)
1,0 T 1y oj0s ews vV O wog 01 v o1l
| e T1ews L _ 3

JWAISAT aalaueT Ul
431 1oy sws{qold Ussq AABY SWIF YUEAOTTOJ 9Yd [23) 1oL O QUIIXI Jrym OL

cwapqedd € udaq sey ¢ uofIdag Ul Wall Yoed |39 Nno& JUIIXD
c1¢ doyy ul wosks
SWalT anL

1egm 01 ST191 eyl wsuvoadsal oyl 10pun a3qunu 1Y) Furparyd Lq uorisanb yors omsur asuold
DATIUAOUT (E11] 9yl 10] swaqoldd uaag aary 3yFIW JUyl SWATL JO IIQUNU © INOLE HEP UAT)




A [+]
‘ NAT

IXAN Ol OO

.
: _l S 4 £ z 1 S I € T 1 Ierotal ar qul anog o
c P Tauaid
S b € z 1 < [} ¢ Z l Ul Lruolog (rrauel Irol g
cqol pooaf v Surop
10} usuexny Tvlaual anaf
< ) € 14 1 S y € z 1 wozxy 128 nok coriiudodrar auy  tg
. - - - - T ‘avuraxnjred Jo [aA9]
‘ S 9 € z 1 S ) £ ’ i Anok 10] dayedex rok Aed qup 4
t
Y e _
w.. - N0k $ILTIT URWALO)
! 5 Y £ 2 1 [ ki 3 4 1 Te12ud8 1Inok Aem syl 9
Wm - - T T T Tt T TR10m
, noa woym Yyites ardoad oyl -
s Y £ z 1 S Y £ z [ woly 143 nod 303dsox ayl ¢ D_
! - " - - T Tt T T T T T T THEMD10])
g i {esauad anoL woxjy sad nod
", s K4 € 4 ! 4 " € z ! S1apI0 PuE SUOTINIIIP S4L 9
. —— — P . —— e
‘, cop nuk gof w»ul
Y, S Y £ z 1 I & € z [ 103 ea10321 ndk Aed Ayl cf
Y, e . _.
‘.. o *s1114s anok doysanp o3
“ < v € F4 1 9 4 z z 1 aaryq nok satiyuniroddo ayr 7
A . e
‘w. S Y £ z 1 G [ € b4 1 “y1tm y1om nok afdoad syl c(
- DS SO e T
s PA1IETIESLTY POT)STIUSSIY Pol)JSTIESSE] PYFISIIES poljspavg PAIJstIssSIQ P27 ISPICSSIQ PUIISTILSSIQ pALISTATS PATFLIITS
? Kiap 10y K3 ap K1ap 108 A3 ap
. parysiars _:.ﬂw...:v...u
# f 133198 |...||.||p. {7 H..M L
w.. (L@3sAs oA TIUIIUT
ﬂ.,. Y123 oyl F#04dd Nos 10] 3153q S€m NUTY] NOA Op Jamsue TeyM “{ (MON POA 103 15aq ST UIYI ok op Joasuw vy v
& e e e _ —_ L e L e e e
.v. T ‘32vd UIEO uy doqunu U0 ALUO H131}1) Y Pur ¥ s3leg ul swady
m._ 41 JO youa yijn woridejsties jo ..g.\Zwu_v In24 823IUDIPUL 215aQ YD TYA u..w)m:q|W;lu.-ﬂ<|.wNz....‘....NJE.:lcl.wm.,_. B34T)
3 B
w__ BONOTINES - SNOTIONAL
P
%
'

P o e P L [ o
e el p RO R e R R e

4
b
p
i
Y
,




NO11VY¥3I 400D ¥NOA 404 NOA NNVHI

« » FUIVNNOILSIANO JHL 40 (NI JHL SI SIHL » »

vy
]
‘oA jueyl  t303Yys SYTY3I 3O >dvq 24 pur nolag aceds ay: asn o3 2e1) 1233 oseard ‘maishs N3 Suraciluwy 103 (=)
suo13153838ns 1o ‘wAIsAs IYI Yiim suayqoad ‘walsks DATIUIDIUT VYL JO SITIIUDQ Y3 Inoqe dIjuesuy 103 ‘SIVAWWOI [EUOIITPPT fue aaPu nca gl s
smouy 3,U0p 1 P
1 (213 suospal Inok 311la) IENEIAQ panuIiuoasip 3q prnoys WAISAS @ATIUSIDUT BYI CON T2
FE G RLIFRRTL AN T B N TS AIVIA) aplw ag o puoys aduryo VAo T4 M1 N tanu g os plaoys WATHAN DATIUNIOT ST tEa Ty
..::_ﬂu:Cu oy WAISAS aaTIucu? INOLIND A3 faea M
(Fesandsar anod el 91TIA PUE JaANUL IY) aloa1d wsvayd Troa 30}
16a9q T 2 10 q Iamsue (275 nos 3 1ok 103 3Is0Q €T IEYI Joasue oyl a1221)) 1€ doyg vy anulIunly al WAISAS IATIUDIUT Y 1] noa pines
spaptrao d soovds ayl vl sasuodsaa u:;.,.|~
Ut D31Tam aseo]d Ly QAT IUION 13 anoLe SUOTISAIND TLUT ] #IOS ¥HL UOTIDAS ST uy sa23171 Ayl _
' iy NI
f . .
27l kiR e . P Vo . o PRI N .. . .. et Lttt s i
. . . LT e . TR ARG - P ML I I
o S PO




o R, ‘e ¢t

(W, ",

B Ja

IL RS

DISTRIBUTION LiIST

Assistant Secretary of Defense (Manpower, Reserve Affairs, and Logistics)

Assistant Secretary of the Navy (Manpower and Reserve Affairs) (OASN) (M&RA))

Chiet of Naval Operations (OP-01), (OP-01B7) (2), (OP-11), (OP-12), (OP-13), (OP-135C),
(OP-14), (OP-140F2), (OP-15), (OP-987H)

Director of Navy lL.aboratories (DNL 00)

Commander, Navil Civilian Personnel Command

Officer in Charge, White Oak Laboratory, Naval Surface Weapons Center (U-22), Silver
Springs, MD

Commander, Naval Ocean Systems Center

Commander, Naval Weapons Center

Commander, David W, Taylor Naval Ship Research and Development Center

Commanding Officer, Naval Coastal Systems Center

Commanding Officer, Naval Underwater Systems Center

Com.'nander, Naval Electronic Systems Command (ELEX 61), (ELEX 7012)

Commander, Naval Facilities Engineering Command (FAC 152.2)

Commander, Naval Sea Systems Command (SEA 6413), (SEA 07), (SEA 07A),(SEA 07K},
(SCA 073B)

Director, Shipyard Training (NAVSEASYSCOM 072)

Commander, Nava! Supply Systems Command (SUP 001), (SUP 03)

Commandant of the Marine Corps (MPI-20)

Commander, Armv Research Institute for the Behavioral and Social Sciences, Alexandria
(PERI-POT-I), (PERI-SZ)

Commander, Air Force Human Resources Laboratory, Brooks Ait Force Base (AFHRL/MO
Manpower and Personnel Division), (Scientific and Technical Information Officer),
(TSRL/Technical Library FL 2870), (AFHRL/DOJ3Z)

Commander, OPSTNGDIV Air Force Human Resources Laboratory, Williams Air Force
Base (AFHRL/OT)

Commander, Air Force Human Resources Laboratory, Wright-Patterson Air Force Rase
(AFHRL/LR-TDC)

Commander, Air Force Human Resources Laboratory, Lowry Air Force Base (AFHRL/ID)

Commandant, Coast Guard Headquarters

Commanding Officer, U.S. Coast Guard Research and Development Center, Avery Point

Super. ..endent, Naval Postgraduate School

Director of Research, U.S. Naval Academy

Institute for Defense Analyses, Science and Technolugy Division

Center for Naval Analyses

Defense Technical Information Center (DDAC) (2)




